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ORGANIZATION AND INCORPORATION. 

During the autumn of 1898 the suggestion that there might be 
a great gain in uscfuhiess and economy of administration, through 
a combination of Organizations having somewhat similar purposes 
and interests, met with the cordial endorsement of many public- 
minded citizens, chiefly members of the Manchester Electric 
Club and the Manchester Art Association. Accordingly a joint 
committee from those organizations held meetings at various 
times during the months of November and December, at the res- 
idence of Hon. Joseph W. Fellows, at which meetings a plan of 
organization was formulated. 

In the meantime articles of incorporation were drawn up, set- 
ting forth the purpose of the signers to form a corporation to be 
known as the Manchester Institute of Arts and Sciences and 
defining the objects of the corporation to be, "to promote the 
cultivation of the arts and sciences, to give a more general im- 
pulse and systematic direction to scientific research and encourage 
and stimulate the study of history, literature and industrial insti- 
tutions." The articles of association, with a list of the signatures 
thereto, will be found appended. 

The first meeting of the incorporators was held at the rooms of 
the Manchester Art Association, December 31st, 1898, at 7.30 
P. M., the following gentlemen being present : Edward J. Burn- 
ham, Joseph W. Fellows, William H. Huse, Luther C. Baldwin, 
Henri Schaeffer, Norwin S. Bean, Albert L. Clough, Dr. Ezra B. 
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Aldrich, Arthur J. Smith, Charles J. Abbott, George I. Hopkins, 
Adna A. Jenkins, Herbert K. Richardson, Edward H. Fogg, J. 
Brodie Smith, Frederick VV. Shontell, Fred W. Lamb, George I. 
McAllister, Bayard C. Ryder, Harrie M. Young, Frank H. Chal- 
lis, Frank C. Livingston, Whiting R. Call. 

The meeting was called to order by Joseph W. Fellows, Wil- 
liam H. Huse was chosen chairman, and Albert L. Clough made 
clerk /)nf tempore. The articles of association were ratified and 
accepted, and a code of by-laws reported by a committee consist- 
ing of Joseph W. Fellows, George I. McAllister and Kzra B. 
Aldrich was adopted. 

At an adjourned meeting held January 4th, 1899, the organiza- 
tion was perfected and permanent officers elected. The list of 
officers chosen wnll be found appended to the by-laws. The fol- 
lowing letter was presented and read : 

Manchester, N. H., December 31, 1898. 
E. J. BuRNiiAM, Esq., Manchester, N. H. 

Dear Sir : The weather is so unfavorable that I shall not attend the meet- 
ing to-night of the Manchester Institute of Arts and Sciences. I appreciate the 
compliment contained in the suggestion that I allow my name to be used as a 
candidate for the office of President of the Institute. As I think it over, I am 
persuaded that it is not for the best interest of the Institute that I should hold 
the office. I fully appreciate the good work you are about to undertake, and as 
an evidence of my good will I enclose herewith my check for $100, to be used in 
fitting up rooms and helping organize the Institute. 

Very truly yours, 

(Signed) G. BVRON CHANDLER. 

Under these auspices the Manchester Institute of Arts and 
Sciences had its origin. The story of its subsequent work and 
influence mu.st be sought in its Journal of Proceedings and in 
such other publications as may from time to time be issued. 

The formal opening of the Institute was signalized by an open 
public meeting held at its rooms in The Kennard, on the evening 
of March 22d, 1899, at which Hon. George R Chandler presided, 
introducing the Rev. 11 W. Luckhart, who delivered the address 
of the evening. 



ADDRESS 

bV the rkv. burtun w. lock hart, I). D. 

I extend to you, gentlemen, my most sincere congratulations 
on the establishment of the Institute of Arts and Sciences which 
you celebrate this evening. The soul lives in truth and beauty, 
and your worthy endeavor will be to minister to both, and thus 
be a "helper to all who would live in the spirit." 

The changes of the last four decades are so tremendous that 
one can hardly realize through what a wonderful era he has been 
permitted to live. Darwin's Origin of Species appeared in 1859. 
In 1869 there were very few who accepted the new doctrine of 
evolution by natural selection. But now, says Professor William 
North Rice, " the fingers of one hand will more than suffice to 
count the anti-evolutionists who are competent to have an opin- 
ion on the subject." Thirty years have sufficed to revolutionize 
the world of thought on this great question of origins and to 
place the name of Charles Darwin side by side with that of Isaac 
Newton, in equal immortality and renown. 

During this period Pasteur did his great work, forming the 
science of Bacteriology. The useful practical results that have 
come from this are beyond computation. Thus, for example, 
what lives are saved to-day by antiseptic surgery ? What slaugh- 
ter of babes and invalids avoided by the sterilization of milk and 
the simple cooking of water ? 

In 1866 Mr. Field succeeded in laying the great submarine 
cable. Now these miraculous nerves of thought thrid the laby- 
rinths of all the seas. Then came the telephone, and electric 
motors and lights; and, just now, we have seen Tesla telegraph- 
ing through the ether without a wire. Nor can anybody dream 
what new births of knowledge and power may be near us in the 
development of this new agent called electricity. 

'Great improvements have been made in telescopes. In 1867 
the diameter of the largest object glass was eighteen inches. The 
object glass of the Lick telescope is thirty-six inches. The three 
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new sciences of Meteorology, Spectroscopic Astronomy and Lith- 
ography have taken their places among the older ones. 

The law known as the conservation of energy, the indestructi- 
bility of what is called force or mat-ter, has been accepted in this 
period. 

There have been many interesting and valuable discoveries in 
chemistry, one of them, that all gases, including air, are cap- 
able of liquefaction under cold and pressure. 

Many things, too, have been settled with more or less satisfac- 
tion and certainty that had a theological or quasi-theological bear- 
ing. Thus, no informed man now limits the age of man on the 
earth to the old traditional si.x thousand years. Although the 
extreme antiquity of man in Lyell's Geology has not been accept- 
ed, scientists are agreed that man co-existed with the mammoth 
and cave bear. Theological opposition to evolution and to science 
in general is rapidly dying out. Asa Gray, the profoundest phil- 
osopher among modern evolutionists, demonstrated that the the- 
ory of evolution was not inconsistent with theistic faith, and Prof. 
James, of Harvard, ha3 shown that the doctrine of immortality is 
not inconsistent with the facts of physiological psychology. 

Churchmen are generally coming to see that a man may be 
both a convinced evolutionist and a good Christian. The odiutn 
theologicmn is ceasing. Science has fought her fight with super- 
stition and won the victory. There has come a faith that it can- 
not be injurious to discover and reveal the truth about the uni- 
verse ; that all truth is related and harmonious ; consequently 
that what is true in science will not conflict with what is true in 
theology, and what is true in theology will not conflict with what 
is true in science. Among great leaders of science there are few 
pronounced atheists, and among great theologians few if any 
deniers of the generally accepted laws and facts of science. 
Science herself has been the greatest of all irenica. We have 
come to an age of peace and the echoes of an old controversy 
are dying. 

What can be said of these thirty years from the standpoint of 
art } I confess that I am unable to speak of this as an expert. 
But to my thought, if you take art in the sense of the production 
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of beautiful things, whether literature, painting, sculpture or archi- 
tecture, we need not fear for our quarter-century. In poetry it 
has seen the finest work of Tennyson, Browning, Swinburne, 
Lowell and Longfellow. Ruskin found in it a painter, Turner, 
worthy of the highest praise. Of course I am not competent to 
judge, but I should not be surprised if the work of the French 
and English painters of this epoch should challenge older masters 
in the race for immortality. Beautiful architecture, art creations, 
have been witnessed in the great expositions, no less beautiful 
because they were fragile — like dissolving cloud shapes on the 
horizon. As I walked through the fairy land of the Chicago 
exposition the word beautiful was always in my thought, and as 
I saw the people streaming through, the toilers from distant 
farms and workshops, I thought that these magnificent palaces, 
as of wind and cloud, would live in their memories as a beautiful 
dream forever, a joy, an education, an embodied ideal. Thus, 
though the epoch we speak of cannot be said to be distinctively 
artistic, in the same sense that it is distinctively scientific, we can 
say that it has had famous high priests of art ; we can say that 
beauty has been shed abroad in widest commonalty as at no ear- 
lier time. Beauty, we may say, has become democratized by 
international expositions, by the throwing open of museums of 
art to the people, by the cheapening of noble literature, and the 
introduction of fine illustrations through the magazines into com- 
mon homes. We are realizing today, that it must have been no 
small part of the education of a citizen of ancient Athens, that 
every morning he saw the sunlight reflected from the marbles of 
the Parthenon and glancing from the helm of Pallas Athene. 

It is therefore in a time peculiarly fit that you establish your 
Institute. In a small community like ours we need, for such a 
work as you propose to do, to enlist all lovers of truth irrespec- 
tive of religious creeds. Men of faith and men without faith can 
alike be made welcome here on the common ground of truth that 
can be proved, and beauty that can be felt and loved. Yes, they 
can be welcomed in a common faith also, the faith of all thought- 
ful and sincere men everywhere, that the truth is mighty and 
will prevail, that the truth is right and ought to prevarl. 
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What, now, is it that you as an Institute of Art and Science 
can do ? 

First, you will be a nucleus, a center, toward which will be at- 
tracted the people who love science and art. Whether this class 
of people be large or small they need organization, they need 
union and they need fellowship. AH things, both good and bad, 
are fostered by union. In this day of clubs and fraternities let 
us by all means have a fraternity devoted to the study of scientific 
truth and the production and appreciation of beautiful things. 
Moreover, people who have a liking for these things may need 
stimulus ; for the cares of the world are with us all and often 
enough we feel like laying down the weapons of our intellectual 
warfare because no comrade stands by our side to urge us on. 
Then it does us good to feel the esprit de corps of a society like 
this, to drink from the fountain of a common inspiration, and 
hear the bugle blow from time to time from some leader who has 
gone further and seen more than we. It seems to me that this 
Institute will be a great help to its members, in the way of sus- 
taining interest in useful studies when for any reason it falters ; 
in furnishing direction, hints as to method, in keeping well in- 
formed concerning progress, and in establishing a stable centre 
for growth. 

In the second place you ought to be able to do a good work in 
counteracting certain tendencies to deterioration which exist in 
every young civic community like ours. Our city is young, only 
a little more than a half-century old. There has not been time 
for culture to make a very deep and rich deposit. Considering 
our age we need not be discouraged. Perhaps with older cities 
we compare very favorably ; but no spirit of boastfulness should 
prevent us from seeing where we are weak or from making an 
effort to strengthen ourselves. An institute of art and science 
ought to be able to make valuable contributions to that deposit 
of culture which, next to religion, makes life worth living. 

Our city is a centre for manufacture. Its chief interests are 
industrial. Practically all of our citizens are engaged in making 
money. The spindles whirr and traffic hums up and down our 
river. Why not } There is no dishonor in that. There is bread 
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and meat, there arc prosperity and the possibilities of a larger life 
for all in it. But we must beware of falling too deeply into the 
current of mere getting and spending. Commerce is good — but 
commercialism is bad. To devote ourselves wholly to business 
may at times be as necessary as for a soldier to devote himself 
wholly to battle. But human nature cannot endure the strain 
very long without becoming degraded in its finer fibre and vul- 
garized in soul. Always to be thinking money, always to be hunt- 
ing it, is what no man can endure without the loss of his intellec- 
tual birthright. And only second to commercialism in its nar- 
rowing influence is professionalism ; the shutting up of our life 
within the limits of the work by which we earn our bread ; the 
provincialism, the bigotry, the philistinism of the lawyer who is 
nothing but a lawyer ; of the doctor who is nothing but a doctor ; 
of the preacher who is nothing but a preacher ; of the banker who 
is nothing but a banker — of any drudge who is nothing but a 
drudge. An institute of art and science in a community is a break- 
water against commercialism and professionalism. The creed 
you proclaim is that while it is necessary to have knowledge and 
professional skill which we can turn into cash it is also necessary 
to have knowledge which wc can convert into mental tissue, into 
intellectual largeness and soundness, into life and life's worthier 
delights. You will say to the community that truth and beauty 
are needful to life in a deeper sense than, bread and meat ; that a 
mind without curiosity to know the truth of this divine world we 
live in, and a soul without a hunger for the beautiful, are little 
nobler than the mechanisms they ply, or " sheep and goats that 
nourish a blind life within the brain." The real value of life you 
will say is not measured by what it lays up in our safes but by 
what we lay up in mind, heart and spirit. 

We live in a time when large numbers of men have ceased to 
be interested in churches and the religious life ; not so much be- 
cause they are devoting themselves to vicious things, as because 
they are unable to believe what the churches teach, or what they 
suppose it teaches. They arc 

" Wandering between two worlds, one dead. 
The other powerless to be born." 
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This is not a comfortable situation for a man morally earnest 
and sincere. He cannot, or thinks he cannot, be at home in the 
church. At the same time he has no interest in any society 
which lives in denial, which preaches a negative philosophy, often 
enough in a crude and blatant way. He feels the needs of the 
inward life, the need of an ideal and of fellowship in an ideal. It 
occurs to me that your society might be a help to such a man. 
For supposing he has lost God, lost faith in a future life, there 
still remain three verities for him to follow — the truths and laws 
of science, the beauty of the world, and the moral law he finds 
within him, whose voice remains authentic and imperative amidst 
the ruins of religious faith. If he follow these he is following 
gleams of light which are no will-o-the-wisp, but celestial torches 
which will light the way to the great sun. Indeed I do not see 
how a genuine institute of art and science can fail to teach relig- 
ion in an indirect way. To know how to love truth for its own 
sake is religion, and what is religion but the completest synthe- 
sis of beauty and truth, in its transcendent source, God ; and our 
perception that the synthesis is both a necessity of thought and 
heart. Something like this perception I think must have been 
in the soul of Keats when he wrote, 

" Beauty is truth, truth beauty, that is all 
Ye know on earth and all ye need to know." 
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ATTIC LES OF ASSOCIATION. 

The subscribers being residents of New Hampshire and twenty-one years of 
age associate themselves together by these articles of agreement to form a corpor- 
ation under and by authority of Chapter 147 of the Public Statutes of New Hamp- 
shire for the following purposes : 

The name of this corporation is The Manchester Institute of Arts and 
Sciences. 

The objects for which the corporation is established are to promote the cultiva- 
tion of the arts and sciences, to give a more general impulse and' systematic direc- 
tion to scientific research and encourage and stimulate the study of history, litera- 
ture and industrial institutions. 

The control and management of the affairs of the corporation shall be vested 
in a Council, which shall be constituted and elected as provided in the by-laws of 
the association and shall have all the powers of the corporation. 

Membership and the rules and regulations for the government of the associa- 
tion and management of its affairs shall be provided for in the by-laws of the cor- 
poration, which may be ordained, established or amended by the association at 
any meeting duly notified. 

The corporation shall have power to acquire by purchase, lease or otherwise, 
real, personal or mixed estate to such an amount as its purposes may require and 
it may sell and dispose of the same in such manner and at such time as shall be 
deemed expedient. 

The first meeting for the purpose of organization shall be held at the rooms of 
the Manchester Art Association, No. 913 Elm'street, in Manchester, New Hamp- 
shire, on the thirty-first day of December, 1898. 



STATE OF NEW HAMPSHIRE. 

OFFICE OF SECRETARY OF STATE. 

Received and recorded in Records Voluntary Corporations, Volume 10, pages 
228 and 229-30, at Concord, this 30th day of December, 1898. 

[L. S.] SAME. H. STEARNS, 

Deputy Secretary of State. 
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CITY CLERK'S OFFICE, 
Manchestkr, N. H. 

Received December 29, 1898, and recorded in Hook of Records of Voluntary 
Corporations of said city, Book Vol. 4, Pages 191- 192. By me, 

[L. S.] EDWARD C. SMITH, 

City Clerk. 
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Edward J. Bumham, 
Joseph W. Fellow.s, 
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Luther C. Baldwin, 
Henri Schaeffer, 
Edwin T. Richardson, 
Norwin S. Bean, 
Albert L. Clough, 
Ezra B. Aldrich, 
Arthur J. Smith, 
Charles J. Abbott, 

E. M. Bryant, 
G. I. Hopkins, 
Adna A. Jenkins, 
lx)uis B. White, 
Herbert E. Richardson, 
Frederick W. Batchelder, 
Edward H. Fogg, 

H. B. Metcalf, 
J. Brodie Smith, 

F. W. Shontell, 



W. T. Nichols. 
John C. French, 
Wm. C. Clarke, 
Fred W. Lamb, 
Nathan P. Kidder, 
Gordon Woodbury, 
(leorge I. McAllister, 
Lyman W. Colby, 
Josiah Carpenter, 
Edgar J. Knowlton, 
Bayard C. Ryder, 
David Cross, 
Harrie M. Young, 
John M. Chandler, 
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Walter G. Africa, 
Frank C. Livingston, 
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Joel Daniels, 
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BY-LftWS OF THE 

Manchester Institute of Arts and Sciences. 



OFFICERS. 



The officers of this corporation shall be a President, Vice Pres- 
idents, (the number of which to be determined by provisions 
hereinafter made) a Treasurer, a Clerk, a Corresponding Secre- 
tary, a Curator, and a Council constituted as hereinafter provided, 
all of whom shall be elected annually and hold their offices re- 
spectively for one year and until their successors are elected and 
qualified. 

DUTIES. 

President. The President shall preside at all meetings of the 
association and discharge the usual duties of that office. He 
shall be the executive officer of the corporation and also be the 
presiding officer of the Council. 

Vice Presidents. In the absence of the President a Vice Pres- 
ident shall preside in his stead and discharge all the duties of the 
office, excepting that he shall not be the executive officer of the 
corporation. 

Treasurer. The Treasurer shall discharge all of the usual du- 
ties of that office and shall give bond for the faithful performance 
of his duty, in such amount with sufficient sureties as shall be 
determined by the Council. He shall have custody of the seal of 
the corporation and shall render a report, suitably audited, of the 
financial condition of the association at the time of the annual 
meeting. 

Clerk. The Clerk shall perform all of the usual duties pertain- 
ing to his office and such other duties as may be required from 
time to time by the Council, and shall be sworn to the faithful per- 
formance of his duties. He shall also be clerk of the Council. 
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Corresponding Secretary. The Corresponding Secretary shall 
discharge all the duties customary to his office, shall conduct cor- 
respondence with other associations and persons alike interested, 
shall have the care and custody of the documents, books and 
papers not connected with or incident to the records and papers 
not properly belonging to the office of the Clerk, and he shall per- 
form all such other duties as the Council may require. 

Curator The Curator shall have the care and custody of the 
library, cabinet, art gallery and other property of the Institute, 
and perform such other duties as may be required by the Council. 

Council, The Council shall consist of not less than seven mem- 
bers, and the number required for such membership, in addition 
to President, Clerk, Corresponding Secretary, Treasurer, Curator, 
and Vice Presidents as hereinafter provided, shall be elected an- 
nually by the corporation. The Council shall have the power to 
appoint all necessary committees. 

MEMBERSHIP. 

Any association, club or organization may become a member 
of this corporation, with the approval of the Council, by filing 
with the Clerk an application stating the name and purpose of 
such organization, with a request to be admitted as a member, 
and the payment of one dollar. Such membership, when obtain- 
ed, shall make by the operation of this by-law all of the members 
of said association, club or organization members of this corpora- 
tion upon subscribing to the by-laws. 

Any person may be elected to membership by the Council upon 
being recommended by two members, paying -the Treasurer the 
sum of one dollar and subscribing to the by-laws. All applica- 
tions for membership should designate the section or sections 
with which the applicant will unite. 

Any person may be elected a corresponding member of the 
Institute by a unanimous vote of the Council, and such member 
shall be exempt from the payment of dues and membership fee. 
Any person who shall pay to the Institute the sum of one hun- 
dred dollars at any one time shall, on his request, be elected a 
life member, and as such shall be exempt from all further dues 
and assessments. 
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SECTIONS. 

Any association, club or organization, admitted to membership 
as hereinbefore provided, may become a section, which shall be 
designated alphabetically by the Council, and have authority to 
establish its title, to maintain its autonomy and mange its affairs, 
not inconsistent with these by-laws. 

£ach section shall have a chairman who shall discharge all of 
the duties pertaining to such office and ex-officio be and become 
a Vice President of the association and a member of its Council. 
Such chairman shall be elected by the section at or before the 
time of the annual meeting of the association and his election 
shall be certified by the Secretary of the section to the Clerk of 
the corporation. 

P^ive or more members may organize a section, with the ap- 
proval of the Council. 

MEETINGS. 

The annual meeting of the corporation shall be held upon the 
first Wednesday of January, at such hour and place as the Clerk 
shall deem expedient. Special meetings may be held at such time 
and place as the Council shall deem expedient. Notice of all 
meetings shall be given by publication in some newspaper in the 
city of Manchester by one publication at least ten days prior to 
said meeting or by written or printed notice by mail to the last 
known address of each member at least ten days prior to the 
meeting. 

DUES. 

The annual dues shall be three dollars, payable in advance. 
New members shall be charged for whole months or fraction 
thereof to the time of the next annual meeting. Any person who 
fails to pay such dues for one year shall cease to be a member, 
and his or her name may be stricken from the roll by vote of the 
Council, after notice by the Clerk of the corporation setting forth 
such delinquency and the provision of this by-law, and any mem- 
ber may be removed by the Council for cause upon charges after 
due notice and hearing. 
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QUORUM. 

At any meeting of the corporation ten members shall consti- 
tute a quorum. 

AMENDMENTS. 

These by-laws may be altered or amended at any meeting of 
the association, notice having been given of the proposed change. 



OFFICERS 

OF THE 

Manchester Institute of Arts and Sciences. 

1899. 

ALBERT L, CLOUGH, President. 

EDWARD J. BURNHAM, Correspottding Secretary. 

NORWIN S. BEAN, Treasurer. 

HARRIE M. YOUNG, Clerk. 

GEORGE I. HOPKINS, Curator: 

COUNCIL. 

ALBERT L. CLOUGH, CHARLES J. ABBOTT, 

EDWARD J. BURNHAM, J. BRODIE SMITH, 

NORWIN S. BEAN, WILLIAM K. ROBBINS. 

HARRIE M. YOUNG. LUTHER C. BALDWIN, 
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THE MANCHESTER ELECTRIC CLUB. 



On the evening of June 3d, 1892, a number of gentlemen inter- 
ested in the electrical industry met at the rooms of the Manches- 
ter Board of Trade, with the idea in mind of forming an associa- 
tion to be known as The Manchester Electric Club. 

This meeting was followed by another on June 7th, at which 
time the organization of the Club was perfected and its officers 
for the first year were elected. 

The first regular meeting was held June 22d, 1892, at which 
time it was decided that the Club should have permanent quar- 
ters. Rooms were secured in Opera Block, Hanover street, and 
held by the Club until September 5th, 1894, ^^ which evening 
the Club opened its new quarters in the Kennard building. 

The Club gradually outgrew its quarters in The Kennard, and 
at the meeting of March 2d, 1898, it was decided to accept an 
offer made by the Manchester Art Association, that the Club 
occupy a part of their rooms in the Pickering building. The first 
meeting in the new rooms was held on Monday evening, April 
nth, 1898, and the remainder of the life of the Club was passed 
in these quarters. 

On Monday evening, January 9th, 1899, it was voted to join 
the Manchester Institute of Arts and Sciences. 

The following list of subjects were discussed before the Club 
at its regular and special meetings, from June 22d, 1892, to Jan- 
uary 9th, 1899: 

1892. 

June 22d, The First Principles of Electricity. Mr. G. I. Hopkins. 
July 19th, Practical Talk on Electricity. Mr. G. I. Hopkins. 
November 15th, Construction and Use of the Searchlight. Mr. 
Mark Lowd. 
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1893. 

May 2d, Construction of the Dynamo Machine. Mr. Albert L. 

Clough. 
June 2d, Scientific Methods. Mr. W. K. Robbins. 
July 1 8th, Electrical Features at the World's Fair. Mr. Albert 

L. Clough. 
December 19th, My Connection with the Telephone Business. 

Mr. W. H. Fairchild. 

1894. 

January 3d, Telephone Instruments. Mr. J. Brodie Smith. 

January 24th, Principles of the Storage Battery. Mr. Albert L. 
Clough. 

April 4th, The Relation of Electricity to Chemistry. Mr. Albert 
L. Clough. 

^pril 1 8th, Illustrated Lecture. Mr. Clarence Bancroft. 

May 2d, The Printing Telegraph. Mr. J. E. Wilson. 

May 1 6th, The Telephone. Mr. J. Brodie Smith. 

June 6th, Elementary Principles of Light. Rev. H. E. Cooke. 

June 20th, A Manchester Orchid. Mr. E. J. Burnham. 

July I ith. At this meeting Mr. E. J. Burnham spoke in favor of 
enlarging the scope of the Club, so that such sciences as bot- 
any, mineralogy, etc., might be discussed at the meetings, 
and thought that it would be an inducement for people inter- 
ested in those sciences to join the Club. At this meeting it 
was decided to have the Club incorporated as a voluntary, 
non-dividend paying corporation. 

October 31st, The Graphophone. Mr. A. J. P. McClure, of Phil- 
adelphia. 

November 21st, The Nourishment of Living Organisms from a 
Scientific Point of View. Mr. W. K. Robbins. 

December 19th, Instruments for Measuring Electricity. Mr. 
Albert L. Clough, 

1895. 

January 2d, The Human Eye. Dr. H. D. W. Carvelle. 
March 6, Construction of the Piano. Mr. A. A. Jenkins. 
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June 5th, The Pollenation of Flowers. Mr. E. J. Burnham. 
September i8th, Acetylene Gas. Mr. Albert L. Clough. 
October 2d, The Honey Bee. Mr. Wm. H. Huse. 

1896. 

January 15th, The Norse City of Norembega. Mr. E. J. Burnham. 

March 2Sth, Static Electricity. Mr. G. I. Hopkins. 

April 15th, Coal Tar Colors. Mr. Henri Schaeffer. 

October 7th, The X-Ray. Messrs. Albert L. Clough and Mr. A. 

W. Ferrin. 
November nth, Early American Workers in Scientific Fields. 
« Mr. E. J. Burnham. 

1897. 
January 6th, Antiseptics. Mr. W. K. Robbins. 
March 17th, Central Station Equipment and Management. Mr. 

F. H. Smith. 
April 7th, Experiments with various Explosive Substances. Mr. 

Louis B. White. 
November 17th, Our Insect Friends. Mr. Wm. H. Huse. 
December 29th, Sun Spots and their Phenomena. Mr. G. I. 

Hopkins. 

1898. 

March 2d, World Building. Mr. E. P. Richardson. 
April nth, A Mediterranean Trip. Mr. Norwin S. Bean. 

September 12th. Mr. E. J. Burnham gave an interesting and 
instructive talk on scientific study, pointing out the relationships 
of the various branches of science and their dependence on each 
other. The speaker dwelt at some length upon the field of use- 
fulness open to the Club and urged upon the members the bene- 
fits to science, and to the city, which might come with the broad- 
ening of the Club's field of work. From a modest beginning 
along limited lines in electricity the organization had broadened 
its scope until its proceedings had comprehended many other 
branches of science, and it has become in fact, if not in name, the 
scientific society of Manchester. 
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September 26th, The Exposure of Mrs. Huston, Spirit Medium. 
Mr. Wm. H. Huse. 

October loth, The Chemistry of Food. Mr. W. K. Robbins. 

October 24th, Psychic Facts. Mr. G. I. Hopkins. 

November 28th, Kinetoscope Exhibition. Mr. J. Brodie Smith. 

December 12th, The Attitude of the Scientific Mind. Mr. W. E. 
Moore. 

December 27th. At this meeting Mr. J. W. Fellows was author- 
ized to take the necessary legal steps looking toward the for- 
mation of the Manchester Institute of Arts and Sciences. 

1899. 

January 9th. At this meeting it was voted to join the Manches- 
ter Institute, the Club to be thenceforth known as — 

SECTION A— Physical Science. 

MANCHESTER INSTITUTE Of ARTS AND SCIENCES. 

The following subjects have been introduced and discussed 
during the year 1899 : 

January 23d, Experiments with Liquefied Air. Mr. W. K. Rob- 
bins and Albert L. Clough. 
March 13th, The Weather. Mr. W. H. Huse. 
March 23d, An Electrolytic Induction Coil Break. Mr. Albert 

L. Clough. 
April I ith, A Lesson in a Looking-Glass — a Study in the Fourth 

Dimension. Mr. W. E. Moore. 
April 24th, Travels in Cuba. Mr. Norwin S. Bean. 
June 1 2th, Demonstration of the Nernst Light. Mr. Albert L. 

Clough. 
October 23d, The Leonids. Mr. G. I. Hopkins. 
November 27th, The Beet Sugar Industry. Mr. W. K. Robbins. 
December i8th, Some Delusions of the Nineteeth Century. Dr. 

James S. Brown. 
December 30th, Demonstration of the Rotation of the Earth by 

means of Foucault's Experiment. E. J. Burnham and Albert 

L. Clough. 
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OUTINGS. 

The Club has conducted several field meetings, for the purpose 
of botanical, entomological and geological study. Among the 
points visited were the Uncanoonucks, Lake Massabesic, the 
Devil's Den, Kelley's Falls and Rock Rimmon. 

The following public lectures have been given under the man- 
agement of the Manchester Electric Club : 

June 29th, 1894. The Future Developments of Electricity, its 
Present Limitations and Obvious Possibilities. 

Prof. Amos E. Dolbear, Tufts College. 

February 6th, 1895. The Measurement of Electricity and Early 
Experiences in Electrical Engineering. 

Mr. Caryl D. Haskins, Boston. 

December 9th, 1896. Hawaii. 

Prof. Geo. H. Barton, Massachusetts Institute 
of Technology. 

February loth, 1897. Bacteriology and its Relation to Public 
Health. 

Prof. William T. Sedgwick. 
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PRELIMINARY CATALOGUE 

OF THE 

ANISOPTERA 

IN THE VICINITY OF MANCHESTjER, N. H. 



BY EDWARD J. BURNHAM. 

There is reason to believe that the Odonate type is slowly pass- 
ing away. Representative of an ancient form of insect life, the 
Dragon-flies find themselves lacking in adaptability to change of 
environment. With many of our more recent forms change means 
development ; with the Odonata change is extermination. Dory- 
phora decemlineata, after fecjding for centuries upon Solanum 
rostratum in its home at the base of the Rocky Mountains, met 
the outposts of civilization about the year 1859 and reached the 
Atlantic coast in 1874, having in the brief space of fifteen years 
spread over the intervening territory. Pieris rapae, introduced 
from Europe, was first observed in Canada in i860; by 1886 it 
had spread over a great part of the North American continent, 
certainly southward to Florida and westward to Colorado. The 
Odonata do not possess this power of adaptation to changed con- 
ditions. A few species, notably Libellula quadrimaculata, have 
been observed to migrate in large swarms ; but these migrations 
were apparently undertaken in search of food rather than for the 
purpose of oviposition. As a rule. Dragon-flies are non-migratory. 

Few groups of insect life so strikingly illustrate Darwin's obser- 
vation that closely allied species cannot obtain in the same local- 
ity, since of two species attempting to occupy the same situa- 
tion and feeding upon similar food one must possess in some 
respect a slight advantage, which will inevitably result in the ex- 
termination of the weaker species. The extent to which this prin- 
ciple has been carried among Dragon-flies constitutes one of the 
most interesting features of a careful study of the Odonata in any 
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given locality. In the collection of the Manchester Institute of 
Arts and Sciences the Anisoptera alone comprise 28 species, dis- 
tributed among 16 genera and 4 sub-families. The specimens 
were gathered within the radius of an easy walk from the city, and 
it. is certain that were the radius extended to twenty miles the 
result would be the addition of several genera — and probably of 
one sub-family, the Cordulegasterinae. The cannibalistic habits 
of Dragon-flies, both in the nymph and imago states, combined 
with the tremendous external pressure of the many natural checks 
to increase, have resulted in so marked a separation of the types 
that with a few exceptions, such as Libellula pulchella, Diplax 
rubicundula and Gomphus exilis, which are common everywhere, 
each species may be said to have its particular brook, or pond, or 
series of pools, or its special season. It is obvious, therefore, that 
when a marsh is drained, a pool filled, or a brook condemned to 
servitude as part of the drainage system of city or village, a spec- 
ies formerly abundant may become extinct in a given locality. 
Another potent factor in the extinction of species among Dragon- 
flies is the introduction of new and strange varieties of fish to our 
ponds and streams. Between the Odonata and the old-time deni- 
zens of our waters there had come to be, if not an entente cordiaky 
at least a modus vivendi ; but the new-comers, with the eyes of 
travelers, view everything from a novel standpoint, to the disad- 
vantage of the Dragon-flies. The extent to which the introduction 
of German carp, feeding upon muddy bottoms, may be responsible 
for an increase in the number of mosquitoes, presents an interest- 
ing subject for investigation. 

The above considerations indicate the desirability of a careful 
study of this interesting group of insects, that collections and 
records may be preserved for future students, who may find it 
difficult or impossible to secure specimens which may now be ob- 
tained with comparative ease. In some states, notably Massa- 
chusetts, New York, Pennsylvania, Ohio and Louisiana, this work 
has already been done with a tolerable degree of thoroughness. 
In the last-named state an effort has been made to interest the 
children of the schools, nets and full instructions for collecting 
and preservation being furnished the teachers in many parishes, 
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with the result that more than sixty species have already been 
identified, with the probability that others will be added to the 
list as the state is more fully explored. It is hoped that through 
the influence of the Manchester Institute all the species to be 
found in New Hampshire may soon be identified and recorded. 
As affording an admirable introduction to the study of this group 
of insects, and for ready reference to convenient tables, every 
student should possess a copy of Calvert's " Catalogue of the 
Odonata — Dragonflies of the Vicinity of Philadelphia," published 
by the American Entomological Society, at Philadelphia. If pos- 
sible, Hagen's Neuroptera of North America, published by the 
Government among the papers of the Smithsonian Institution, 
should also be secured ; but this valuable treatise is now out of 
print and can only be obtained at second-hand bookstores, as 
chance opportunities may occur. F'or collection, a net and cyan- 
ide bottle are indispensable. The insects should be carefully 
examined and described while still, fresh, as the brilliant colors 
soon begin to disappear, and it is always desirable to insert in 
every specimen designed for preservation a bristle, or some 
other substance that is tolerably firm and at the same time slightly 
elastic. A corn broom will be found to furnish excellent material 
for the purpose. The student will soon learn to recognize the 
more common species on the wing, and only so many individuals 
should be secured as are desired for study and preservation. By 
reason of their usefulness as insect destroyers, no less than for 
their beauty of form and color and grace of motion. Dragon-flies 
deserve to be classed, in popular consideration, alongside of birds. 
The identification of the Institute's specimens of Zygoptera, or 
Dragon-flies with front and hind wings similar, included in the 
family Agrionidai, is not sufficiently complete to warrant their 
consideration in the present paper. Attention will therefore be 
given only to the representatives of the sub-order Anisoptera, or 
Dragon-flies with wings dissimilar and held horizontally in repose. 
This sub-order includes the families Aeschnidae and Libellulidae ; 
representatives of the sub-families Gomphinae, Aeschninae, Cor- 
dulinae and Libellulinae being found in our collection. Familiari- 
ty with the limited collection now in the possession of the Insti- 
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tute will enable the members of the Entomological Section to 
bear in mind what vacancies it is desirable to fill during the com- 
ing summer, in order that the Odonata of our immediate vicinity 
may be fully represented. 



I. Family AeschiiidaB. 
I. Sub-Family Gomphinae. 



1. Hagenius Selys. 
Calvert, p. 225 ; Hagen, Syn. Neur. N. A. p. 114. 

1. Hagenius brevistyluH Selys. 

Calvert, p. 241. 

The Institute possesses one specimen of this magnificent repre- 
sentative of the Gomphine type ; a male, length 75 millimetres, 
and wing expanse 100 millimetres. 

2. Gomphus Leach. 
Calvert, p. 222 ; Hagen, Syn. Neur. N. A. p. 98. 

2. Gomphii8 exilis Selys. 

Calvert, p. 243 ; Hagen, Syn. Neur. N. A. p. 108. 

The most common Gomphine about Manchester. Easily recog- 
nized by its prevailing brown and green, especially by its nearly 
straight, blackish-brown abdomen, marked with basal, dorsal green 
spot or band on segments i-io. Length, 40-42 ; alar expanse, 
50-52. Male and female in collection. 

3. Gomphu8 vastus Walsh. 

Calvert, p. 245. 

This Gomphus, easily recognized by the dilation of abdominal 
segments 7-9, is a beautiful species, strongly marked with green- 
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ish yellow, brown and black. Its range is from Quebec to the 
District of Columbia,* but it appears to be rare. Calvert's legend 
reads : " One male flew in shop at Sixth and Chestnut Sts. Phila. 
May 28, 1891." One female in collection. Length, 45 ; alar 
expanse, 57. 

4. Gomphus naevius Hagen. 

Calvert, p. 242. 

This, the smallest of our Gomphines, appears to be rare, and is 
especially noticeable for its whitish abdominal appendages and 
very short vulvar-lamina — scarcely one-fifth as long as the ninth 
segment ; the apical half is bilobed. and the tips rounded. One 
female. Length, 39 ; alar expanse, 45. 

3. Dromogomphus Selys. 
Calvert, p. 222. 

5. Dromogoiuphus spinosus Selys. 

Calvert, p. 245. (7. spinosuSy Hagen, Syn. Neur. N. A. p. 102. 

This vigorous representative of the Gomphine type, originally 
placed by Baron Selys-Longchamp in the genus Gomphus, and 
later, by the same eminent authority, given a place in his new 
genus, Dromogomphus, distinguished by its long third femora 
and the 5-7 long spines in the antero-inferior row, is more abund- 
ant about Lake Winnipisauke than it is around Manchester, 
where it is, however, occasionally to be met with. Length, 54- 
61 ; alar expanse, 76-80. 

II. Sub-Family Aeschninae. 



4. Aeschna Fabricius. 
Calvert, p. 222 ; Hagen, Syn. Neur. N. A. p. 1 19. 

6. Aeschna vertlcalis Hagen. 

Calvert, p. 248 ; Hagen, Syn. Neur. N. A. p. 122. 

This strong-flying "mosquito-hawk " is easily recognized by its 
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anal triangle pf two cells, and the three basal, dorsal teeth on the 
tenth abdominal segment. One male in the collection. Length, 
67 ; alar expanse, 90. 

7. Aeschna clepsydra Say. 

Calvert, p. 248; Hagen, Syn. Neur. N. A. p. 122. 

Of special interest by reason of the denticles on the superior 
carina of the male abdominal appendages. One male in collec- 
tion. Length, 66 ; alar expanse, 90. 

8. Aeschna constrictor Say. 

Calvert, p. 249 ; Hagen, Syn. Neur. N. A. p. 123 ; Scudder, Proc. 
Bost. Soc. N. H. p. 212, 1886. 

Male with anal triangle of three cells ; no dorsal teeth on ten. 
Common about Manchester. Male and female in the collection. 
Length, 70 ; alar expanse, 94. 

5. Anax Leach. 
Calvert, p. 222 ; Hagen, Syn. Neur. N. A. p. 117. 

9. Anax Junius Drury. 

Calvert, p. 249; Hagen, Syn. Neur. N. A. p. 118. 

The prince of Dragon-flies. A strong, audacious flyer, putting 
the skill and patience of the collector to the extreme test. Espec- 
ially distinguished by the round black spot on the frons, surround- 
ed by yellow, and this again by a dark blue ring. One male in 
collection. Length, 70 ; alar expanse, 100. 



III. Sub-Family Cordulinae. 



6. Macromia Rambur. 
Calvert, p. 223. 

10. Macromia illinoensis Walsh. 
Calvert, p. 251. 
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The CorduHnae are preeminently thicket dwellers, their long, 
slender legs and unusually developed feet being specially adapted 
for clinging to twigs, while their wings, although large in Ma- 
cromia, do not appear to be capable of sustained flight. The road 
across the sandy plain between the Harvey school-house and 
Goffe's Falls is the particular station for this species in the vicinity 
of Manchester. Here they are found, about the first week in June, 
in well-nigh countless numbers, resting in dark thickets by the 
roadside and ever and arfon darting in quick, jerky flight across 
the roadway, returning, if nothing befalls, almost instantly. Soon- 
er or later, however, it makes its last excursion, for the birds have 
learned something of the habits of Macromia. One need but 
remain motionless and watchful to observe many a tragedy of a 
bright June day on the Goffe's Falls road. Sometimes for min- 
utes there will be neither Dragon-fly nor bird in sight — only 
small insects dancing in the sun. Suddenly a Macromia will dart 
zig-zag across the roadway, and as suddenly a bird will swoop 
down from a tree above. The bird is not always successful, but 
not infrequently its aim is correct, and it flies triumphantly to a 
neighboring bough, where it leisurely swallows the victim, in the 
process breaking off the wings, which float slowly to the ground. 
The destruction by the birds is so great that whereas on some 
particular day hundreds of these Dragon-flies may be observed it 
will be found next to impossible a week later to secure a single 
specimen, while a careful observer will discover wings in vast 
numbers scattered beneath the trees. Terrific as is the slaugh- 
ter, certain species of birds apparently giving their attention to 
nothing else while the Dragon-flies last, the succeeding genera- 
tion of Macromia is unaffected, for oviposition has taken place in 
the dark pools of Cohas brook before the fatal migration to the 
roadway on the plains is undertaken. The female of Macromia 
is strikingly beautiful, marked with orange and yellow bands upon 
the abdominal segments. The male is smaller and would not be 
recognized as being of the same species if the two were not taken 
together. Length of female, 90 millimetres ; alar expanse, 98 mil- 
limetres. Length of male, 55-60 ; alar expanse, 72. 
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7. Tetragoneuria Hagen. 
Calvert, p. 223 ; Hagen, Syn. Neur. N. A. p. 140. 

11. Tetragoneuria semiaquea Burmeister. 

Calvert, p. 252 ; Hagen, Syn. Neur. N. A. p. 140. 

Smaller than Macromia illinoensis and distinctly marked, but 
with the same Corduline, thicket-haunting characteristics. The 
station for Tetragoneuria near Manchester is in the woods be- 
tween the Stevens Pond road, beyond Youngsville, and Bald Hill. 
There is a pool here in which they breed, apparently without com- 
petition with other Dragon-flies. The adults emerge the last of 
May and soon scatter through the woods, choosing spots where 
the sunlight shimmers through the branches. Here they dart for 
their insect prey, as does Macromia, and are similarly persecuted 
by the birds. During the severe drought of 1899 the pool was 
dried up for a considerable period, and it will be of interest to note 
what effect this circumstance may have upon the species at this 
station. It is known that some species of Dragon-flies have the 
power of lying dormant under similar conditions, and it is certain 
that this particular pool must have been dried in many seasons 
previous to 1899. Male and female in collection. Length, 38; 
alar expanse, 58. 

8. Neurocordulia Selys. 
Calvert, p. 223. 

12. Neurocordulia obsoleta Say. 
Calvert, p. 252. 

A beautiful species, distinguished by the small spots on anti- 
cubitals, two cross-veins beneath the pterostigma, and the slightly 
produced, rounded apical margin of tenth segment. One male. 
Length, 52 ; alar expanse, 74. 

9. Soniatoelilora Selys. 
Calvert, p. 223. 

13. Somatochlora lepida Hagen. 
Calvert, p. 253. 
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The pale yellow wings and the bi-colored membranule will catch 
the eye of the student. One male. Length, 52 ; alar expanse, 62. 



II. Family LlbeUuUdae. 



IV. Sub-Family LlbelluUnae. 



10. Paiitala Hagen. 
Calvert, p. 223 ; Hagen, Syn. Neur. N. A. p. 141. 

14. Pantala flavescens Fabricius. 

Calvert, p. 254 ; Hagen, Syn. Neur. N. A. p. 142. 

This insect, almost world-wide in its distribution, is very rare 
about Manchester. One male was taken on the island below 
Amoskeag Falls, September 6, 1898. A female which had been 
observed in its company escaped. No other individual of Pantala 
flavescens has been taken or seen during three years. One male 
in collection. Length, 50 ; alar expanse, Sy. 

11. Llbellula Linn6. 
Calvert, p. 224 ; Hagen, Syn. Neur. N. A. p. 150. 

15. Llbellula eyanea Fabricius. 

Calvert, p. 258 ; L. quadrupla Say, Hagen, Syn. Neur. N. A. 
p. 157. 

A beautiful species and not uncommon about Manchester. 
Male and female in collection. Length, 45 ; alar expanse, 72 ; 
female same expanse ; length, 39. 

16. Llbellula exusta Say. 

Calvert, p. 258; L. deplanata Rambur, Hagen, Syn. Neur. N. 
A. p. 154. 

Male and female in collection. Length, 43 ; alar expanse, 72 ; 
female same expanse ; length, 39. 
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17 Libellula quadrimaculata Linn6. 

Calvert, p. 258; Hagen, Syn. Neur. N. A. p. 150. 

This beautiful species, with black and yellow or olive markings, 
is comparatively rare about Manchester. Migrations of this spec- 
ies have been recorded as follows : Bielfeld, 1881 ; Dresden, 
1881 ; Neisse Valley, 1881 — "two hours in passing;" North 
Germany, "large swarm," 1881 ; "every year" in Charento Infe- 
rieure, at the end of September ; Zierikzee, Holland, May 30, 
1883, "from II A. M. to II P. M.," coming from the southwest; 
Malino, Sweden, 1883 ; The Hague, 1884. One male in collec- 
tion. Length, 45 ; alar expanse, 74. 

18 Libellula seniifaHciata Burmeister. 

Calvert, p. 258; Hagen, Syn. Neur. N. A. p. 151. 

. This strong flyer, at first glance resembling Libellula pulchella, 
but readily distinguished by its yellow wing-veins and reddish 
brown markings, is not very abundant about Manchester. One 
male in collection. Length, 44 ; alar expanse, JJ, 

19 Libellula axillena VVestwood; form iuee8ta Hagen. 
Calvert, p. 257; Hagen, Syn. Neur. N. A. p. 155. 

One male in collection. Length, 52 ; alar expanse, 74. 

ao Libellula pulchella Drury. 

Calvert, p. 259; Hagen, Syn. Neur. N. A. p. 153. 

To the collector about Manchester this species soon becomes 
the most familiar of all the larger Dragon-flies. It is common 
everywhere but is here most abundant at Dorr's Pond, where 
great numbers may be found during the first two weeks of July. 
Three specimens in collection — one male, two females, one of 
these teneral. Length, 53 ; alar expanse, 89. 

12 Plathenii8 Hagen. 
Calvert, p. 224; Hagen, Syn. Neur. N. A. p. 149. 

ai Platliemis trimaculata De Geer. 
Calvert, p. 259 ; Hagen, Syn. Neur. N. A. p. 149. 
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The genus Plathemis, like Libellula, is characterized by the 
sinuous nodal sector, which is distinctly waved, but is readily dis- 
tinguished by the pair of ventral hooks on the first abdominal 
segment.of the male. Trimaculata, representing this genus, is 
comparatively common but difficult to capture. One male in col- 
lection. Length, 48 ; alar expanse, 70. 

13 CelitlieniiH Hagen.' 
Calvert, p. 224 ; Hagen, Syn. Neur. N. A. p. 147. 

!2!2 Celitheinis oriiata Rambur. 
Calvert, p. 261 ; Hagen, Syn. Neur. N; A. p. 182. 
Rare. One female. Length, 42 ; alar expanse, 59. 

23 Celithemis elisa Hagen. 

Calvert, p. 261 ; Diplax elisa Hagen, Syn. Neur. N. A. p. 182. 

The specimens of this beautifully marked species were taken at 
Beaver Pond, in Derry, where it is not uncommon. Male and 
female in collection. Length, 44 ; alar expanse, 56. 

Leucorliinia Brittinger. 
Calvert, p. 224. 

24 Leucorhiiiia intacta Hagen. 

Calvert, p. 262 ; Diplax intacta Hagen, Syn. Neur. N. A. p. 179. 

Abundant throughout August. Male and female in collection. 
Length, 31 ; alar expanse, 51. 

16 Diplax Charpentier. 
Calvert, p. 224; Hagen, Syn. Neur. N. A. p. 173. 

25 Diplax rubicundula Say. 

Calvert, p. 262 ; Hagen, Syn. Neur. N. A. p. 176. 

The most abundant of all the Anisoptera. Male and female in 
collection. Length, 33 ; alar expanse, 50. 

26 Diplax semicincta Say. 

Calvert, p. 263 ; Hagen, Syn. Neur. N. A. p. 176. 
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This beautiful little Dragon-fly has a wide range in America, 
being credited from Maine to Maryland, Colorado, New Mexico, 
Nevada and California. Male and female in collection. Length, 
28 ; alar expanse, 45. 

27 Diplax vlclna Hagen. 

Calvert, p. 264; Hagen, Syn. Neur. N. A. p. 175. 

Nearly as abundant as rubicundula, and easily mistaken for it 
by a careless observer, but readily distinguished by the superior 
appendages of the male, which have no median, inferior tooth, 
but bear from 4 to 9 inferior denticles, of which the apical is the 
largest. Male and female in the collection. Length, 37 ; alar 
expanse, 53. 

16 Mesothemis Hagen. 
Calvert, p. 225 ; Hagen, Syn. Neur. N. A. p. 170. , 

28 Mesothenils siniplicicollis Say. 

Calvert, p. 265 ; Hagen, Syn. Neur. N. A. p. 170. 

This peculiarly beautiful bright-green species is very rare about 
Manchester, the only individual yet secured being taken at Cohas 
brook, June, 1899. Female in the collection. Length, 41 ; alar 
expanse, 67. 



PRELIMINARY NOTES 

ON THE 

ORTHOPTERA. 

IN THE VICINITY OF MANCHESTER. 

BY MISS SUSY C. FOGG. 

During the summer of 1899, to aid in broadening the defined 
work of the Entomological Section of the Manchester Institute 
of Arts and Sciences, an effort was made to ascertain existing 
forms of Orthoptera within a short radius of the surrounding 
country. 

We realize the list to be incomplete, but hope that it may be 
augmented by future observation and that species may be added 
which shall be significant of our location on or near the isothermal 
line separating the great continental provinces. 

This ancient order, fossil remains of which are found belonging 
to the Tertiary period and which, with forms of Neuroptera, are 
among the oldest types of insects known, has come down to us 
with its ranks shattered by the severe struggle of competition 
through the ages, and to-day there is no other order containing 
so few families and genera as the Orthoptera, which is at the same 
time proportionately numerous in individuals. 

The Grasshopper is a representative type of this order, and 
although not a form of high specialization, neither has it degener- 
ated, as is true of many types of insects. All that it has ever 
been it still is. 

The variation in form of the several Orthopteran groups, their 
long, long history, interwoven with the world's own, their econ- 
omic bearing, which is of vital importance, the beauty of certain 
species included within the Acrididae and Locustidae, and their 
peculiar place in literature, all tend to make the order an interest- 
ing study to the entomologist. 
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With some exceptions, however, the paths are not all straight 
to the would-be explorer, as he often loses himself in the tangle 
and confusion of, shall I say, a too diversified nomenclature. 

S. H. Scudder, in his most admirable work on " Revision of 
Melanopli," gives a striking though perhaps exaggerated illustra- 
tion of this in Melanoplus femur-rubrum, our common red-legged 
locust. This insect has appeared under the following names, ap- 
plied to it by various authorities : 

Acridium femur-rubrum, 

Gryllus (Locusta) femur-rubrum, 

Gryllus ( Locusta ) erythropus, 

Acridium femorale, 

Gryllus erythropus, 

Caloptenus femur-rubrum, 

Acridium ( Caloptenus ) femur-rubrum, 

Pezotettix ( Melanoplus ) femur-rubrum, 

Melanoplus femur-rubrum, 

Caloptenus devorator, 

Caloptenus sanguinolentus, 

Caloptenus atlanis, 

Fezottetix femur-rubrum, 

Melanoplus interior, 

Melanoplus devorator, 

Caloptenus (Melanoplus) femur-rubrum. 

This observation is made with due respect and sympathy for 
those who have striven to overcome the difficulty. 

If we choose to include the Forficulidai, about which there has 
been much difference of opinion, six of the seven families of 
Orthoptera are represented within our limits, the Blattidae and 
saltatorial divisions being greatly in excess, the former having, 
doubtless, been protected by their secluded habits, the latter by 
'their increased power of locomotion, and in many instances by 
protective coloring. 

As two abundant species of like habits and food requirements 
cannot long coexist in any small area — the stronger being destin- 
ed to survive, the other to perish — so, probably, many former 
species have disappeared from our midst, and the number is small 
compared with the distribution over the country as a whole. 

On the other hand we may not be surprised to find new arriv- 
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als in our fields, as the range of any species is constantly under- 
going change through migration, and transportation of eggs and 
young nymphs by means of timber, hay and other commercial 
products, and climatic conditions. 

In the list given below the division into families is that employ- 
ed by Prof. Comstock, in his " Manual for the Study of Insects," 
and in determining genera and species reference has been made 
to the following works : 

Comstock, J. H., An Introduction to Entomology. 

Femald, G. H., The Orthoptera of New England. 

Hancock, J. L., Treatise on Grouse Locusts. 

Harris, T. W., Insects Injurious to Vegetation. 

Packard, A. S., Guide to the Study of Insects. 

Scudder, S. H., Catalogue of the Orthoptera of North America. 

Scudder, S. H., Revision of the Orthopteran Group Melanopli. 

As before noted, the scientists have not agreed upon the order 
in which the family Forficulidae should be placed. 

In general appearance the Earwig closely resembles the rover- 
beetle, if to the elongated body of the latter, with its short wing- 
covers beneath which the true wings are neatly folded, could be 
added abdominal appendages in the form of sharp, pointed for- 
ceps, which probably suggested the name, Forficula, meaning 
literally "little nippers." It was classed with the Coleoptera by 
Linnaeus. 

Leach and Kirby ranked the family as a distinct order, to which 
they gave the name Dermaptera; and Westwood called it Euplex- 
optera. 

Other writers, noting that the family had apparently four wings, 
biting mouth-parts and incomplete metamorphosis, in common 
with well-regulated families of Orthoptera, so included it. 

The Earwig is rare in this section. Contrary to nursery tales 
and delusions of childhood, it is not harmful to man. 

In Europe, where they abound in great numbers, they are said 
to become serious pests, feeding upon different kinds of vegeta- 
tion and having no objection to a diet more especially designed 
for the human family. 

One small species is found within our city limits, Labia minor 
Linnaeus, or Labia minuta Scudder. 
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GROUP I. Cursoria or Runners. 
FAMILY I. BlattichB or Cockroaches. 

1 Blatta gernianica Fabricius. 

2 Periplaneta americana Fabricius. 

3 Pycnoscelus obscurus Scudder. 

B. gemianica is a foreign species, commonly. kno>Vn as the 
" Croton Bug," from its having been first observed about the Cro- 
ton aqueduct in New York city. Though introduced from Europe 
it is everywhere abundant. This species requires several months 
to reach maturity, and structurally has attained some degree of 
specialization, but it is notoriously unpopular and the best that 
can be said of it is that it is a good destroyer of bed-bugs, which 
abound in tenement districts and on ship-board. 

P, americana is commonly distributed about our fields and ap- 
pears identical with the well-developed species found about our 
mills. 

P. obscurus is a wingless species which is also common. 

GROUP II. Anibulatoria or Walkers. 
FAMILY 2. PhasuiidaB or Walking? Sticks. 

1 Diaplieroniera femorata Say. 

The Phasmidac are represented in our vicinity by a single gen- 
us, and during the past summer but few specimens have been 
found. One of these, however, was of unusual size, measuring 
fully six inches, including length of body and antennae. 

GROUP III. Saltatoria or Jumpers. 

FAMILY 3. Acrididae or Locusts— Short-homed 
Grasshoppers. 

I. SUB-FAMILY Tryxalinae. 

1 Chloealtis conspersa Harris. 
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2 Stenobothms curtipennis Harris. 

3 Stenobothrus macullpennls Scudder. 

C coftspersa and S. maculipennis appeared to be rare, but 5. 
curtipennis was everywhere abundant. 

ir. SUB-FAMILY OBdipodinae. 

1 Arphia sulphiirea Fabricius. 

2 Arphia xanthoptera Burmeister. 

3 Chortophaga virldifasciata De Geer. 

4 Dlssostcria aequalis Say. 

5 Dissosteria Carolina Linnaeus. 

6 Eiicoptolophus 8ordidus Burmeister. 

7 Hippiscus rug:o8U8 Scudder. 

8 Hippiscus tuberciilatus Pallisot de Beauvois. 

9 Psinidia fenestralis Serville. 

A, xanthoptera and D, wqualis were found to be abundant on 
the sandy plains near Rock Rimmon, and D. Carolina and D. sor- 
didus were everywhere conspicuous on account of their great 
numbers, the specific name of the former, carolifia, having no 
significance as to range. Specimens of P. fenestralis^ both with 
rose and orange colored wings, were also found in the vicinity of 
Rock Rimmon. 

III. SUBFAMILY Acridinse or Spine-breasted 
Locusts. 

1 Acridiuni alutaceuni Harris. 

2 Acridiuni rubiginosuin Harris. 

3 Melanoplus atlanis Riley. 

4 Melanoplus fenioratus Burmeister. 

5 Melanoplus feinur-rubruni De Geer. 

A, alutaceum has been taken at but one station, Plumer Hill, 
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on the border line between this city and Bedford. It is a fact 
worthy of investigation that, so far as is known, A. nibiginosutn 
has not been found upon this side of the river, while upon the 
west bank it is not uncommon. 

M, atlanis and M. fcnmr-rubntmy two closely allied species, are 
the most numerous of all the Acrididae. They are probably both 
destructive in their habits to a greater degree than is generally 
realized, but S. H. Scudder, in his " Revision of the Melanopli," 
says of M. atlanis : " Next to M, spretus this is our most destruc- 
tive locust, and east of the Mississippi probably the only one ever 
doing much damage. Its injuries, however, are not for a moment 
to be compared to M. spretuSy for, though possessing good powers 
of flight and on rare occasions known to migrate in swarms, its 
injuries can only be classed as local, and they are never so serious 
as those inflicted by M. spretus ; nevertheless, they are by no 
means slight, and immense destruction of grain is to be laid at 
its door." 

And again, wnAer M, femur-rubrumy in Hayden's/Keport of the 
Survey of Nebraska, 1872 : "I collected several /ccounts, print- 
ed and unpublished, of the injury to crops attributed to this spec- 
ies in the eastern United States. As up to that time M. atlanis 
had not been distinguished from M. femur-rubmniy it is possible, 
and I am now inclined to think it probable, that all the serious in- 
jury done to the crops in the East is done by M. atlanis ; for, al- 
though almost everywhere less numerous than M. femur-rubmnty 
M, atlaftis has been shown to have the capacity for immense mul- 
tiplication, and has been directly proved to be the culprit in some 
instances ; as it is also much more closely, and indeed very closely, 
related to the destructive locust of the West. At least until 
direct, provable charges are made against it, M. femur-rubrnm 
should be looked upon as less injurious than M. atlanis.'* 

IV. SUB-FAMILY Tettiginse. 

The members of this curious and interesting sub-family are 
easily recognized by their small size, absence of pulvilli between 
the claws, extended pronotum over the abdomen, and their re- 
markable activity. Four local species have been collected during 
the past season : 
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1 Tettix cucullatu8 Scudder. 

3 Tettix granulatus Kirby. 

3 Tettix omatus Say. 

4 Tettigidse lateralis Say. 

FAMILY 4. Locustidae or Long-homed Grass- 
hoppers. 

GROUP I. The Cricket-like Grasshoppers. 

1 Ceuthophilus maculatus Harris. 
This is the only species known to exist about here. 

GROUP II. The Meadow Grasshoppers. 

1 Conocephalus eiisiger Harris. 

2 Xiphidiuni brevipeiine Scudder. 

3 Xiphidium faseiatuni De Geer. 

One cannot walk in our grassy fields late in summer without 
being surrounded by myriads of these graceful little forms, and 
the two species of Xiphidium seem equally abundant. Both the 
green and the brown forms of C, ensigcr occur. 

GROUP III. The Katydids. 

1 Scudderia ciirvicauda De Geer. 

Specimens of Amblicoryphora rotundifolia Scudder, have been 
received from near Boston, Mass., and in the Boston Museum of 
Natural History is a specimen credited to the White Mountains, 
marked " Bequest of C. A. Shurtleff." This species has not yet 
been found about here, but we hope to determine whether it has a 
continuous range between the two stations. 

FAMILY V. Grillidae or Crickets. 

1 Gryllotalpa borealis Burmeister. 
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a Gryllus abbreviatus Serville. 

3 Gryllus Inctuosiis Serville. 

4 Nemoblus fasciatus De Geer. 

5 (Ecanthiis niveiis Serville. 

G, borealis is rare, but several individuals have been found near 
an artificial pond at Manchester Centre. 

G. luctuosus is G. tiiger Harris or G. neglectiis Scudder. 

Both varieties of N, fasciatus occur. In one the wings are want- 
ing, and the wing-covers extend half the length of the abdomen ; 
in the other the wings are long and cordate, reaching the tip of 
the ovipositor in the female, and the wing-covers nearly equal 
the abdomen. 

Qi, niveus is generally distributed. 



The poetry of earth is never dead. 

When all th« birds are faint with the hot sun, 
And hide in cooling trees, the voice will run 

From hedge to hedge about the new mown mead. 
That is the Grasshopper's — he takes the lead 

In summer luxury — he has never done 
With his delights ; for when tired out with fun 

He rests at ease beneath some pleasant weed. 

The poetry of earth is ceasing never. 

On a lone winter evening when the frost 
Has wrought a silence, from the stove there shrills 

The Cricket's song, in warmth increasing ever, 
And seems to one in drowsiness half lost. 

The Grasshopper among some grassy hills. 

— Ktats. 



MISCELLANEOUS OBSERVATIONS. 



BY EDWARD J. BURNHAM. 

During the autumn of 1899 the attention of the Section was called to two indi- 
viduals of Doryphora decemlineata, in which there was a marked deviation from 
the type for this species, the third line of each >slytron, in one specimen, being 
supplanted by a distinct row of yellow spots, while in the other specimen the same 
line was irregularly interrupted. The query suggested is whether this is a recent 
variation, or whether it may be an instance of reversion to some ancient type in 
which the elytn were spotted, the spots having gradually united to form lines, in 
accordance with the theory now quite generally accepted with reference to the de- 
velopment of stripes in the higher animals. It should be remarked that in both 
specimens the rows of heavy punctures, which border the lines in the typical decem- 
lineata, here unite at each interruption, thus more completely isolating each spot 
or fascia. As the relative frequency of the occurrence of this variation is certain 
to be of some interest, it is hoped that members of the Section will make careful 
and extended observations during the coming season. 

In his paper on " The Distribution of Insects in New Hampshire," prepared 
for Hitchcock's Geological Report, Prof. Scudder says of Labia minuta: "Smith 
records the capture of a number of specimens of this earwig at Norway, Me., and 
we may therefore conclude that it inhabits New Hampshire." Mr. Herbert E. 
Richardson of this city found the insect in his stable in 1898, and again in 1899. 
Prof. Scudder*s inference was, therefore, correct. The earwig inhabits New 
Hampshire, at least as far north as Manchester, but it is certainly rare. 

Gryllotalpa borealis belongs to the Alleghanian fauna, and probably does not 
extend far into the zone of doubt dividing the two great provinces, but it is occa- 
sionally found in Manchester. The four specimens in the Institute collection 
were secured on the shore of a small pond near Mr. Isaac Huse's, in East Man- 
chester, and an individual was found at Lake Massabesic in the summer of 1899. 

It is probable that Termes flavipes finds the northern limit of its range near 
Manchester. Colonies were fairly abundant about the city during the season of 
1899, and a few were observed near Sawyer's Pond in Hooksett, but careful search 
by Mr. George W. Fowler failed to reveal a single specimen in Pembroke, a few 
miles further to the northward. 

It is a significant fact that boys, interested in the collection of butterflies, but 
ignorant of theories relative to faunal areas, noticed long since that if the Spotted 
Purple, Basilarchia astyanax, was desired, the collecting trip should be made to 
the southward of Manchester, while if the Banded Purple, Basilarchia arthemis, 
was the object of pursuit, it must be sought to the northward. It is probable 
that the band of territory common to these two species, and within the limits of 
which is to be found the hybrid, Basilarchia astyanax-arthemis, crossing New 
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Hampshire irregularly, falls between Manchester and Concord. This last-named 
butterfly, a variety resulting from the meeting of the Banded Purple of the Cana- 
dian province with the Spotted Purple of the Alleghanian, is restricted in its range 
to a narrow strip which, entering New Hampshire from the vicinity of Norway, 
Me., bends southward and again northward, passing diagonally across Vermont, 
skirting the great lakes, crossing Michigan, and disappearing somewhere in the 
British possessions westward. Scudder, making his map about 1873, located this 
band with Concord about in the middle, but there is reason to believe that, as de- 
termined by the range of Basilarchia astyanax-arthemis, it should be brought 
somewhat southward. There cannot, of course, be any line determined with in- 
flexibility and mathematical exactitude, but careful study through a long series of 
years — such study as is practicable under the auspices of the Institute — cannot 
fail to place the boundaries of the two great provinces with approximate precision. 
Observations, carefully made and faithfully recorded during the next decade, rel- 
ative to Basilarchia astyanax-arthemis, Gryllotalpa borealis, CEcanthus niveus, 
Thyreonotus dorsalis, Diapheromera femorata. Labia minuta and Termes flavi- 
pes will aid materially in the prosecution of this interesting inquiry. 

Writing in 1873, Prof- Scudder said : " Probably no State in the Union pre- 
sents so striking a variety in its animal life as New Hampshire ; " and with refer- 
ence to the determination of the boundary between the Canadian and Alleghanian 
fauna h.e added : " The local zoologists of New Hampshire can render science an 
important service by a careful record of such facts in as many distinct localities 
as possible." In attempting to carry out this suggestion the Manchester Institute 
of Arts and Sciences has undertaken a work which, if faithfully performed, will in 
future years redound to its credit. 

One individual of Cicada septendecem was found near the Bald Hill road by 
Mr. Herbert E. Richardson, in June, 1899. Presumably it was one of a limited 
number composing a sort of advance guard to a more formidable host in 1900. 
The Seventeen-year Locust was found in considerable numbers about Manches- 
ter in 1883, and there is probably a distinct brood in this section, although it ap- 
pears not to have attracted the attention of hemipterists. Marlett, in his compre- 
hensive monograph of Cicada septendecem, makes no reference to this New 
Hampshire 1883- 1900 brood. 

Packard, in his •* Guide," conveys the inference that Massachusetts is practi- 
cally the limit of the range of the Ant-Lion northward. He says : •' Myrmeleon 
obsoletus Say is not rare in the warmer parts of the country, and has been found 
at Salem, Mass., by Dr. E. P. Colby. M. abdominalis Say has also been found as 
far north as Milton, Mass., by Mr. J. Schofield." M. abdominalis is quite abund- 
ant about Manchester. The larvae are found in the ledges at Rattlesnake Flill in 
Auburn, and beneath an over-hanging bank on an island in the Merrimack river, 
immediately below Amoskeag Falls. Specimens of these larvae were reared to 
adults by Mr. George E. Burnham, in 1898 and 1899, and also by Mr. Edward H. 
Fogg in the latter year. 

Say*s description holds remarkably, the principal variations being in the mark- 
ings of the feet and the tips of the antennae ; and even here the variations are 
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slight, although his type was secured near the Rocky Mountains. M. obsoletus 
Say, three individuals, flew into our tent at Cohas brook, in July, 1899, but the 
larvae have not been found in this vicinity and the species is not so abundant as 
is abdominalis. 

The earth is comparatively small, and whatever transpires upon its surface can 
be of but slight concern to the universe. Man's egotism not infrequently distorts 
the perspective through which he contemplates the relations of things. It is un- 
doubtedly true, although it is difficult to comprehend the truth, that the determin- 
ation on this continent of the extent of the great provinces of fauna and flora, 
involving as it must unceasing changes for ages in multitudinous forms of life, is 
of more importance in the history of the earth's development than all that has 
been accomplished by the red man in the wanderings of ten thousand years, or by 
the white man in three centuries of occupation. 
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SECTION C— BOTANY. 



On Tuesday evening, January 17th, 1899, members of the Nat- 
ural Science Club, of Manchester, met at the residence of Mrs. 
J. W. Fellows, for the purpose of organizing a botanical section 
of the Institute of Arts and Sciences. 

Mr. William H. Huse was chosen chairman and Mrs. Alberta 
A. McLeod secretary of the meeting. After a free discussion it 
was vote.d to apply for admission to the Institute as Section C, 
Botany. The meeting then adjourned to the call of the chairman. 

The need of an association of botanical students in central 
southern New Hampshire has long been felt, for the flora of the 
region has been very inadequately represented in the catalogues 
and manuals hitherto published. Observers from the centres of 
learning who visit the state have almost without exception con- 
fined their researches to the mountain districts or along the nar- 
row strip of seacoast, and they have apparently conceived the 
idea that the northern boundary of Massachusetts extends not 
only several miles into the air but also several feet under ground, 
thus constituting an impassable barrier to the northerly distribu- 
tion of plants as well as of birds. Yet it is not they who are to 
blame for the unsatisfactory representation of our local flora — we 
must take that burden upon ourselves. It is not from the lack 
of floral wealth that we have suffered but from the lack of local 
botanists. It is astonishing how the flora of a given region will 
suddenly expand and bloom with rare and unsuspected treasures, 
when scrutinized by a few pairs of observant eyes. Soon an in- 
tellectual springtime is inaugurated and botanists begin to bud on 
every bush. It is the mission of such an organization as ours 
to see that these buds are properly developed with a view to the 
production in due course of time of sound fruit. 

The botanists connected with Dartmouth College have pub- 
lished a flora of their district, i. e., an area enclosed by a circle of 
thirty miles radius, with Hanover as -the centre. Half of this 
area being within the state of Vermont, and the other half chiefly 
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within the White Mountain region of our own state, the charac- 
teristic flora of the Merrimack valley is practically unrepresented. 
The botanists in the vicinity of the seacoast also, while they have 
made many valuable contributions to the knowledge of plants in 
their peculiar and restricted area, have done and can do nothing 
to relieve us of the burden of original investigation within our 
own area. The " Preliminary List of Plants " published herewith 
represents the first step towards the accomplishment of a sys- 
tematic and exhaustive investigation of the flora of central south- 
ern New Hampshire. 



REPORTS OF MEETINGS— 1899. 



Monday evening, February 6th. At the call of the chairman 
of the preliminary meeting of January 17th the first regular meet- 
ing of the section was held at the rooms of the Institute, for the 
purpose of organization, Mr. Luther C. Baldwin in the chair. Mr. 

E. H. Fogg, Mr. F. W. Batcheldcr and Miss May \V. Davis were 
appointed a com.mittce to nominate oflficers, and reported the fol- 
lowing names : President, Mrs. Alberta A. McLeod ; Vice Presi- 
dent, Mrs. Clara E. Williams ; Secretary, Miss Ellen E. Connor ; 
Treasurer, Miss li^llen F. Wiggin ; Corresponding Secretary, Mr. 

F. W. Batcheldcr ; F^xecutive Committee, Mr. Luther C. Bald- 
win, Miss Lsabelle R. Daniels, Miss Susan Richardson. 

The report of the conmiittee was accepted and the officers nom- 
inated were unanimously elected by ballot. 

Mrs. Bessie Burn ham and Miss Theodora Richardson were ap- 
pointed a committee to draw up by-laws and report at the next 
meeting. 

It was voted to hold meetings for the present every Tuesday 
evening at 7.45 P. M. Adjourned to February 14th. 



OF ARTS AND SCIENCES. 55 

Tuesday evening, February 14th. Regular meeting, the Pres- 
ident in the chair. Miss Daniels having declined to serve as a 
member of the executive committee, the nominating committee 
was instructed to fill the vacancy at its own discretion. 

The committee on by-laws presented their report, which was 
accepted. The by-laws were then voted upon section by section 
and unanimously adopted. Adjourned to February 21st. 

Tuesday evening, February 21st. Regular meeting, the Presi- 
dent in the chair. Mr. Batchelder gave an informal talk on the 
present unfortunate lack of agreement in regard to botanical 
nomenclature. Adjourned to February 28th. 

Tuesday evening, February 28th. Regular meeting, the Vice 
President in the chair. After the transaction of routine business 
adjourned to March 7th. 

Tuesday evening, March 7th. Regular meeting. On account 
of the absence of many members no business was transacted. 
Adjourned to March 14th. 

Tuesday evening, March 14th. Regular meeting, the Presi- 
dent in the chair. The office of Corresponding Secretary of the 
Section having been after due consideration declared superfluous, 
its duties being comprehended in those of the Corresponding 
Secretary of the Institute, to facilitate matters Mr. Batchelder 
tendered his resignation of the oflficc and it was accepted. Mr. 
Baldwin gave notice that an amendment to the by-laws abolishing 
the office would be considered at the next meeting. 

After the transaction of business Mr. Batchelder gave an intro- 
ductory talk on the " Unity of the Vegetable Kingdom." After 
first remarking that during the floral season close at hand 
the diversity of that kingdom would become suflficiently manifest 
he proceeded to show its essential unity. With the aid of dia- 
grams and drawings it was shown how the higher plants have 
been evolved from the lower ones ; how the apparent breaks be- 
tween the sub-kingdoms, instead of being fatal to the evolution- 
ary theory tend rather to corroborate it ; how the most complex 
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organizations may be traced back through less complex to simple 
ones and finally to the protophytes, ambiguous forms so closely 
related to corresponding forms in the animal kingdom that it is 
often difficult and sometimes impossible to decide to which king- 
dom certain forms should be referred. 
Adjourned to March 2ist. 

Tuesday evening, March 21st. Regular meeting, the Presi- 
dent in the chair. The amendment to the by-laws abolishing the 
office of Corresponding Secretary, due notice of which had been 
given at the last meeting, was proposed and adopted by a unani- 
mous vote. The Executive Committee reported that they had 
elected Mr. F. W. Batchelder to fill the vacancy made by the 
resignation of Miss Isabelle R. Daniels. 

At the conclusion of business Mr. Batchelder continued his 
demonstration of the unity of the vegetable kingdom. Following 
a review of the last talk an explanation was made of the term " al- 
ternation of generations," illustrations being drawn from the life 
history of the bryophytes and pteridophytes, where the process is 
more evident than in the thallophytes and spermaphytes. Then 
followed an explanation of the terms sporophyte and gametophyte 
and an endeavor to show that in the highest and lowest sub- 
kingdoms the alternation of generations, though ob.scure, is nev- 
ertheless a factor in the life history of the plant. The talk con- 
cluded with a statement of some of the homologies of the sub- 
kingdoms, the cell being the unit of growth and the spore the 
unit of reproduction in all, while the seed in the spermaphytes is 
but a highly specialized spore. 

Adjourned to March 28th. 

Tuesday evening, March 28th. Regular meeting, the Presi- 
dent in the chair. There being no business before the meeting 
the talk of the last session was continued. The particular sub- 
jects considered were the parasitism and saprophytism of fungi 
and of Buxbanviia among mosses ; the tendency to degradation 
shown by parasites and saprophytes, e. g., Indian pipe and the 
broom-rapes among flowering plants ; the vascular structure of 
the sporophyte of Anthoceros as foreshadowing the structure of 
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the pteridophytes. An explanation was made of the words micro- 
spore and macrospore, and the homology of the microspore with 
the pollen of flowering plants shown. The talk concluded with a 
comparison of the protonema of mosses with the prothaliium of 
ferns, and a definition of the terms antheridium and archegonium. 
Adjourned to April 4th. 

Tuesday evening, April 4th. Regular meeting, the Vice Pres- 
ident in the chair. There being no business to transact the sec- 
tion gave attention to a concluding talk on the unity of the vege- 
table kingdom. After an explanation of the words heterospory 
and homospory, a presentation was made of the homologies of 
pteridophytes and spermaphytes. The pollen-tube was shown to 
be the male gametophyte or antheridium and the endosperm with 
ovum or ova the female gametophyte or archegonium, so that the 
essential parts of the flower, i. e., the stamens and pistils, answer 
to the essential reproductive organs in the lower sub-kingdoms. 
The flower having thus been approached from the inside, instead 
of from the outside as usual, the study of its plan, parts, variations 
and special adaptations might now properly claim attention. 

Adjourned to April nth. 

Tuesday evening, April i ith. Regular meeting, the Vice Pres- 
ident in the chair. The resignation of the President, Mrs. Alberta 
A. McLeod, was read and accepted. 

The subject of Mr. Batchelder's talk was the " Plan of the 
Flower." The terms sporophyll, microsporophyll and macro- 
sporophyll having been explained, it was shown that the stamens 
are a whorl of microsporophylls and the pistils a whorl of macro- 
sporophylls, i. e., leaves altered for purposes of reproduction. 
The stonecrop being selected as a typical fl6wer the succession of 
four whorls of altered leaves was described as follows : An inner 
whorl of five leaves which are really microsporophylls, i. e., there 
are five pistils ; next, another whorl of five leaves which are really 
microsporophylls, i. e., there are five stamens ; next, a whorl of 
five colored leaves — supposed to be modified especially to attract 
insects — L e., there are five petals ; finally, an outer whorl of five 
leaves which are chlorophyllous like ordinary leaves and serve for 
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the protection of the flower before it opens, i. e., there are hve 
sepals. The talk concluded with an explanation of the terms 
monoecious and dioecious, illustrated by flowers of alder, poplar 
and willow, after which the section proceeded to the analysis of 
Syniplocarpus fiVtidus, 
Adjourned to April i8th. 

Tuesday evening, April i8th. Regular meeting, the Vice Pres- 
ident in the chair. There being no business the section listened 
to a talk by Mr. l^atchclder, who gave a more particular explana- 
tion of the spore as the essential factor in the reproductive pro- 
cess throughout the vegetable kingdom. The microspores known 
as pollen were then considered, the different modes of their dis- 
tribution by wind and insects enumerated and the function of the 
pollen-tube described. 

Adjourned to April 25th. 

Tuesday evening, April 25th. Regular meeting. On account 
of the absence of many members the meeting was informal. A 
profitable hour was spent in the analysis of Epigtea npcns, San- 
guiuana Canadensis ^ Houston ia ecru lea and a cultivated species 
of Seyila. 

Adjourned to May 2d. . 

Tuesday evening, May 2d. Regular meeting, the Vice Presi- 
dent in the chair. After routine business, Mr. Burnham made an 
earnest plea in behalf of the mayflower, deploring its wanton de- 
struction by selfish or thoughtless persons and suggesting that 
the members of the section do all in their power to arrest its im- 
pending extinction by instructing their friends and the public as 
to the proper method of gathering the flowers. The suggestions 
were approved and a resolution embodying them was adopted by 
a unanimous vote. 

Mr. Ratchelder then gave a talk on the present status of .sys- 
tematic botany as developed by modern evolutionary methods, 
and particularly as elaborated in the works of Kngler and Prantl, 
the German authorities, where the sequence of orders and famil- 
ies is by far the best because the most natural of any yet pro- 
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pounded. After an explanation of the terms choripetalae and 
gamopetalae it was shown why the Orchidaceee are considered the 
highest of the monocotyledons and Compositae the highest of the 
dicotyledons. Just as in ornithology the thrush has been de- 
throned and the crow put in his place so in botany the rose and 
the lily have been compelled to yield in favor of the thistle ! A 
diagram of the primal orchid having been drawn upon the black- 
board it was shown how the original fifteen parts, viz., three 
sepals, three petals, three outer and three inner stamens and 
three pistils have been reduced by suppression and coalescence 
to the present three sepals, three petals, of which one has been 
transformed into that characteristic feature of the orchid family 
called the lip, one stame'n (or sometimes two) and one exceed- 
ingly complex pistil. The peculiar alteration in the position of 
the parts, caused by the twisting of the ovary so that the lip, 
which was formerly the upper petal, is directed downward in all 
our genera, except Calopogon, was then described. The talk 
closed with a hint of the close connection between botanical and 
entomological studies, revealed by the remarkable specialization 
which orchids have undergone in the endeavor to secure cross- 
fertilization by means of insects. 

The meeting closed with the examination of fine specimen^ of 
Corema Conradiiy brought from Truro, Mass., by Miss Ellen F. 
Wiggin. 

Adjourned to May 9th. 

Tuesday evening, May 9th. Regular meeting, the Vice Presi- 
dent in the chair. There being no business on hand the members 
engaged in the analysis of flowers of the season. Cross sections 
of the ovaries of Rhodoray Uvularia and Coptis were shown un- 
der the compound micro.scope. 

Adjourned to May i6th. 

Tuesday evening, May i6th. Regular meeting, the Vice Pres- 
ident in the chair. There being no business to transact the mem- 
bers devoted the time to the examination of flowers, of which 
twenty species were presented for analysis. Suggestions were 
offered regarding collections for the future herbarium of the Insti- 
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tute, and instruction was given in the proper method of collect- 
ing, pressing and mounting specimens. All members were urged 
to contribute specimens, so that at the close of the season the 
foundation of an herbarium adequately representing the local 
flora might be well established. 
Adjourned to May 23d. 

Tuesday evening. May 23d. Regular meeting, the Vice Presi- 
dent in the chair. After the transaction of business the evening 
was devoted to the study of flowers. The dioecious flowers of 
the oak suggested an account of the distribution of that genus in 
this locality and a description and classification of the eight spec- 
ies found. 

Adjourned to May 30th. 

Tuesday evening, May 30th. Regular meeting, the Vice Pres- 
ident in the* chair. There being no business before the section 
the members devoted the time to the examination of specimens, 
of which a large number were presented. Among those of spec- 
ial interest were Nyssa sylvatica and Cystoptcris fragilis^ brought 
by members of a picnic-party from Rattlesnake hill. The meeting 
closed with a systematic analysis of Sisyrinc/iinm augustifoiium. 

Adjourned to June 6th. 

Tuesday evening, June 6th. Regular meeting, the Vice Presi- 
dent in the chair. There being no business, Mr. Baldwin took 
charge of the meeting, showing specimens from his herbarium 
and explaining his method of collecting, pressing and mounting 
specimens. 

Adjourned to June 13th. 

Tuesday evening, June 13th. Regular meeting, the Vice Pres- 
ident in the chair. The executive committee reported the name 
of Mrs. Albert. O. Brown for President of thie section, in place of 
Mrs. Alberta A. McLeod, resigned. The section then proceeded 
to ballot and Mrs. Brown was unanimously elected. The Vice 
President then vacated the chair and it was taken by the newly 
elected President. 
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It was voted to discontinue regular meetings until the first 
Tuesday in September. 

A field day was proposed for Friday, June 30th, and Mr. Fogg 
was appointed a committee of one to make all arrangements. 

The members were urgently requested to make collections dur- 
ing vacation, and pressing and drying papers were furnished to 
all who desired to take them. 

Adjourned to September 5th. 



FIELD DAY. 



Friday, June 30th. A most delightful day was spent in a trip 
to Hooksett Pinnacle. The weather was perfect and a large par- 
ty, consisting of members of the section and invited guests, left 
the city by the morning train north. After a forenoon spent in 
strolling about the woods at the base of the Pinnacle and around 
the lovely lake, a picnic dinner was spread in the pavilion. Re- 
freshments disposed of the party ascended the eminence and 
enjoyed the superb view from the top of the tower. Before leav- 
ing the summit the curious little station of Potcntiila tridentata 
was inspected and specimens collected. The party returned late 
in the afternoon, unanimously declaring that the first field-day of 
Section C had been an unqualified success. 



Tuesday evening, September sth. Owing to the small num- 
ber present the meeting was informal. 
Adjourned to September 12th 

Tuesday evening, September 12th. Regular meeting, the Vice 
President in the chair. The great increase in the number of meet- 
ings, caused by the recent addition of new sections to the Insti- 
tute, having rendered it inexpedient for this section to meet week- 



62 PROCEEDINGS MANXHESTER INSTITUTE 

ly as hitherto it was accordingly decided to meet fortnightly in 
future. Adjourned to September 26th. 

Tusday evening, September 26th. Regular meeting, Mr. W. 
E. Moore in the chair. There being no business to transact, Mr. 
Batchelder proceeded to give an account of new stations of inter- 
esting plants in New Hampshire. Before presenting the list he 
urged the members to carry on the work of investigating the local 
flora in so systematic and accurate a manner that in the course of 
time there might be issued by the Institute a full catalogue, sim- 
ilar to those compiled by the botanists of Dartmouth College in 
New Hampshire and Amherst College in Massachusetts for their 
respective districts. Preliminary lists should be prepared, to 
which supplements should be made annually, and original 
observations recorded — all this with the view of assisting to 
accomplish some day for New Hampshire what has not yet been 
done, a just and authoritative presentation of her claim to the 
most varied flora of any state in the union. He alluded to the 
very inadequate representation of this district in particular in the 
published manuals and attributed it solely to the lack of botanists 
hitherto, a lack which it was preeminently the mission of Section 
C of the Institute to offset. The list of plants was then read. 

Among the rarer ones were the following : Potcntiila triden- 
tata, SorbNs savibucifoiia, Raftunculus muitifidus^ Poiygaia vcr- 
ticillata^ Lechea tcnnifoh'a, Viola rotundifoltaj Hudsonia cricoid- 
es, Louie era cilia fa and ccrulea^ Triostcum perfoliatumy Cassia 
Mariiandicay Utricularia rcsnpinatay (and another species not 
yet determined from the specimens thus far collected) Paniann 
sphccrocarpon^ Aristida gracilis, Muhlcnbcrgia tcnnijlora and 
Eragrostis capiilaris. 

Adjourned to October loth. 

Tuesday evening, October loth. Regular meeting, Mr. Moore 
in the chair. After business the meeting was devoted to the 
examination of specimens. Adjourned to October 24th. 

Tuesday evening, October 24th. Regular meeting, Miss Caro- 
line E. Wing in the chair. After business Mr. Batchelder by 
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request gave a review of his talks of last spring. Incidentally he* 
referred to the enormous increase in the number of species of 
plants known and named since the days of Linnaeus. He attrib- 
uted this increase to a concurrence of several causes, among 
which were, first, the impetus imparted to botanical study by the 
introduction of the natural system of classification ; second, the 
exploration of new regions ; third, the greater number of observ- 
ers ; fourth, closer and more systematic observation. Another 
cause, not so legitimate as these, was the tendency now preval- 
ent of magnifying minute differences and of restricting specific 
definitions, thus multiplying specific and varietal names beyond 
all due bounds. 

Adjourned to November 7th. 

Tuesday evening, November 7th. Regular meeting, the Vice 
President in the chair. After business Mr. Batchelder conducted 
a special review of the Pteridophyta, illustrating the subject by 
specimens of Equisctnm^ BotrycJiiuvi and Lycopodium. 

Adjourned to November 21st. 

Tuesday evening, November 21st. Regular meeting, the Vice 
President in the chair. Adjourned to December sth. 

Tuesday evening, December 5th. Annual meeting, Miss May 
W. Davis in the chair. The annual report of the Secretary was 
read and accepted and ordered placed on file. The annual report 
of the Treasurer was similarly disposed of. Mr. William \i. 
Moore and Mr. Edward H. Fogg were appointed a committee to 
nominate oflficers for the ensuing year. They reported the fol- 
lowing names : President, Mrs. Albert O. Brown ; Vice Presi- 
dent, Mrs. J. Arthur Williams; Secretary, Miss Ellen E. Connor; 
Treasurer, Miss Ellen F. Wiggin. Executive Committee : Mr. 
F. W. Batchelder, Miss Ellen F. Wiggin, Rev. Charles J. Staples. 

The secretary elect having positively declined to serve, the 
nomination of some other person was left to the nominating com- 
mittee. The committee then asked for more time, and their re- 
quest was granted. A very interesting letter from Mr. William 
H. Huse was read, relating to certain tupelos, from which speci- 
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mens of bark presented by him to the Institute had been obtain- 
ed.- Adjourned to December 19th. 

Tuesday evening, December 19th. Regular meeting, the Pres- 
ident in the chair. The resignation of Mrs. Williams as Vice 
President was read and accepted, and the nominating committee 
appointed at the last meeting was instructed to bring in the name 
of some person to fill the vacancy. The nominating committee 
then reported the name of Mr. F. W. Batchelder for Secretary 
and he was unanimously elected by ballot. They also reported 
the name of Miss Caroline E. Wing for Vice President and she 
was unanimously elected by ballot. Miss Wing was also appointed 
a member of the executive committee to fill the vacancy caused 
by the resignation of Miss Connor, the former secretary. Busi- 
ness having been concluded Mr. Batchelder gave a talk on 
" Fruits Botanically Considered," tracing, as an example, the evo- 
lution of the apple from seed to seed. 

Adjourned to January 2d, 1900. 



INTRODUCTORY. 



The botanists of Dartmouth College in New Hampshire and 
of Amherst College in Massachusetts in the publication of their 
local floras defined their areas as circles with a radius of thirty 
miles from Hanover and Amherst respectively. It will be advan- 
tageous to define at the outset what shall be the working area, 
botanically, of the Manchester Institute. Certain natural and 
artificial boundaries suggest themselves, within which there is 
plenty of room, abundance of material and the certainty of not 
interfering with or being crowded by workers in other areas. 
Broadly speaking, then, we claim as our proper area the whole of 
Hillsborough county, the west half of Rockingham county and 
the south half of Merrimack county. In other words this area 
may be described as bounded on the west by the Connecticut 
valley watershed, on the south by the state line, on the east by 
the Atlantic watershed and on the north by the arc of a circle 
drawn through Merrimack county with a radius of twenty-five 
miles from Manchester. 

The Preliminary List is precisely what its title implies, the 
first step towards the goal that is set before us. The most of it 
is drawn from the observations and collections of the compiler, 
whose researches have been principally confined to the towns 
of Pelham and Hudson, Manchester and adjoining towns, and 
Concord. The intention is to extend observations as soon as 
may be over the whole area named, and in this work the assist- 
ance of all persons interested is solicited. Communications and 
specimens forwarded to E. J. Rurnham, Corresponding Secre- 
tary of the Institute, Manchester, N. H., will receive due consid- 
eration. 

The arrangement of families is that of Engler and Prantl, the 
great German systematists. The nomenclature is that of Gray's 
Manual, sixth edition, except in certain families where for good 
and sufficient reasons the use of a later nomenclature appeared 
to be preferable. 
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PRELIMINARY LIST 

OF 

PLANTS 

GROWING WITHOUT CULTIVATION IN THE VICINITY OF 
MANCHESTER, NEW HAMPSHIRE. 



COMPILED UY FREDKRICK W. BATCHKLDER. 
1899. 

PTEIIIDOPHYTA. 



OPHIOGLOSSACE.E. 
Ophioglossuni viilgatuiu, L. Rare. 

Botrycliiuiii luatrieaHai^foIiuiii, A. Br. Locally abun- 
dant. 
teniatuiii (Thunb) Sw. 

var. iiiteiiiiediuiii, Common. 

van obliquiiin, Commoif. 

♦i (see notes.) var. disHCictuiii, Common, constantly found 

with the two preceding, 

laiiceoIatuiii« (S. G. Gmel.) Angs. Not common. 

Virginianuni, (L.) Sw. Common. 

Osniuiidaceie. 

O^niunda regfalin, L. Common. 

ciunaiiiomea, L. . Common. 

Claytoniana, L. Common. 
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Polypodia^eae. 
Oiioclea sensibilis, L. Common. 

Stnithiopterift, (L.) Hoff m. Concord. Locally abundant. 
Woodsia Ilvensis, (L.) R. Br. Not rare. 

obtusa, (Sprang.) Torn Hudson. Apparently rare. 

Dicksonia piuictilobiila, ( Michx.) A. Gray. Common. 
Cystopteris f ragilis, ( L.) Bernh. Not common. 

Dryopteiis acrostlehoides, (Michx.) Kuntze. Common. 

Noveboracensis, ( L.) A. Gray. Common. 

Thelypterift, ( L.) A. Gray. Common. 

cristata, (L.) A. Gray. Common. 

" van Clintoniaua, (D. C. Eaton) Underw. 

Occasional. 

inar^iiialis, (L.) A. Gray. Common. 

spinulosa, ( Retz.) Kuntze. The occurence of the typical 

form is not yet established. 

** van intermedia, (Muhl.) Underw. Common. 

Bootii, (Tuckerm.) Underw. Common. 

Pliegopteris Fliegopteris, ( L.) Underw. Common. 

hexag:onoptera« (Michx.) F^e. Less common. 

Dryopteris, (L.) Fee. Common. 

Woodwardia Virgiiilca, (L.) J. E. Smith. Locally abun- 
dant. 

Caiiiptosorus rliizopliyllus, ( L.) Link. Reported from 

Windham. 

Aspleniuiii platyiieuron, ( L.) Oakes. Locally abundant ; 

often called "rock fern." 
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Trichomanesy L. 


Rare. 


acroMtichoide^, Sw. 


Not common. 


Filix-foemiiia, (L.) Beriih. 


Common. 


Adiantuni pedatuiu, L. 


Not common. 


Pteris aquilina, L. 


Common. 


Polypodiiun vulgare, L. 


Common. 


Equisetacei^^. 




£<iiusetiini arveiise, L. 


Common. 


sylvatleuni, L. 


Common. 


*2 palustre, L. Near Amoskeag T^alls, 


Manchester, F. W. 


Batcheldcr. Rare. 




limosum, L. 


Rare ? 


hyeinale, L. 


Common. 


Lycopodiaceas 




Lycopodiuiii lucidiiluiu, Michx. 


Common. 


iiiundatuiu, L. 


Not common. 


obscuruni, L. 


Common. 


elavatuni, L. 


Common. 


eoniplanatuiu, L. 


Common. 


Selay:iiiellacea3. 




Sclagriiiella rupestris. Spring. 


Common. 


apu8. Spring. On banks of meadow brooks. 


Isootaeeae. 





l8oetes echiiiospora, Durieu. var. Brauiiii, Kngelm. In 

sandy ponds. 



SPERMATOPHYTA. 



GYMNOSPEKM.*:. 

Piiiaceae. 
Piiius StrobuH, L. 

resinosa, Ait. 

rigida, Mill. 
Larix Ainericaiia« Michx. 
Picea iiig^ra. Link. 

rubra, ( Lamb ) Link. 
Tsuga Canadensis, Carr. 
Abies balsaniea. Miller. 
*3 Cliannveyparis sphtieroidea, Spach. 

Juiiiperus coniinunis, L. Francestown. 

nana, VVilkl. 

Yirginiana, L. 

Taxaeeae. 
Taxus Canadensis, Wilkl. 



Common. 

Less common. 

Common. 

Common.' 

Common in swamps. 

Common in higher localities. 

Common. 

Not common. 

One known 
station. 

Not common. 

Common. 

Common. 

Common. 



ANGIOSPERM^. 



3IONOCOTYLEDOXES. 
Typhaeeae. 
Typlia latifolia, L. 



Common. 
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Sparg^aiiiaceae. 

Sparg^auiuni eurycariniiii, Engelm. Common. 

Hiniplcx, Huds. Common. 

Scheuchzeriacete. 

Scheuelizeria imlustris, L. Not common. 

Alisinacese. 

Ali^ina Plaiitai^o, L. Common. 

Sagittaria variabilis, Engelm. Common. 

heterophylla, Pursh. Not rare. 

g^raniinca, Michx. Not rare. 
*4 GraiiiincK?. 

Spartina cyiiosuroides, Willd. Not common. 

Paspaluiii ciliatifoliiiiii^ Michx. Common. 

Syiitherisma linearis, (Krock) Nash. Common. 

sanguinalis, (L.) Nash. Common. 

Panieuiu proliferiun. Lam. Rather rare. 

capillare, L. Common. 

minus, (Muhl.) Nash. Common ? 

agrrostoides, Trin. ( agrostidifornie. Lam.) 

Common. 

virgatttni, L.. Not common. 

xanthophysiim, A. Gray. Rather rare. 

sphaerocarpon. Ell. Not rare. 

Porteriannni, Nash. Common. 

macrocarpon^ Le Conte. Common. 

clandestinuni^ L. Common. 

Scribnerianuin^ Nash. Common. 

pnbescens^ Lam. Common. 
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pHaiiiiiioplinuin, Nash. 

Iniearifoliiiiii, Scribn. 

clicliotoiiiuiii« L. 

iiiiliaceuiii, L. 

Crus-j»:alli, L. 
Solaria j^laiioa* Beauv. 

viridis, Beauv. 

Italica, Kunth. 
(V^ielirus tribiiloides, L. 
Loersia Virgfiiiica, Willd. 

oryzoiden, Swartz. 

Aiidropo^oii fiireatuH, Mubl. 

scopariiis, Michx. 
Chrysopojcoii iiiitaiis, Benth. 
Plialaris Caiiarieiisis, I.. 

ariindiiiacea, I.. 
Aiithoxaiitliiiiii odoratuiu, I 
Aristida diehotoiiia, Michx. 
*5 j:!:racilis, 1^11. Pelham. 

Oryzopsis iiielanocarpa, Miihl. 

asperifolia, Michx. 

CaiiadiMisis, Torn 
Miilileiiberg:ia jirloiiierata, Trin. 

Mexicaiia, Trin. 

sylvatica. Torn & Gray. 

Willdiiovii, Trin. 

diffusa, Schreben 
Brachyelytriiiii aristatuni, Beauv 



Common. 

Common. 

Common. 

On clumps. 

Common. 

Common. 

Common. 

A common escape. 

Common (5n river banks. 

Common. 

Common. 

Common. 

Common. 

Not common. 

A rare escape. 

Not common. 

Common. 

Common. 

F. W. Batchelden Rare > 

Windham. Rare. 

Common. 

Common. 

Common. 

Common. 

Common. 

Concord. Rare. 

Manchesten Rare. 

Common. 
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Common. 

Not common. 

Common. 

A form. Concord. Rare ? 

Common. 



Phleuiii prateiise, L. 
Alopeeiinis prateiisis, L. 
Sporobolus iie^lectus, Nash 

*6 

serotinus, (iray. 

Ajn'ostis alba, L. Common. 

" *' var. sylvatioa, L. Occasional. 

perc^iiiiaiis, (Walt.) Tuckcrm. Common. 

iiiterniedia, Scribn. Common. 

scabra, Wilkl. Common. 

China arundinaeea, L. Less ct)mmon than the next. 

pendula, Trin. Common. 

Calania^rostis Caiiackuisis, Heauv. Common. 

Nuttalliana, Steiul. Not common. 

*7 Aniniopliila arundinacea. Host. Hudson. Intro- 
duced. 

Not common. 

Common. 

Common. 

Common. 

Pel ham. Acci- 
dental } 

Hy railroads. 

Common. 

Rare. 

Common. 

C'ommon. 



Holeus lanatiis, L. 
Desehanipsia flexuosa, Trin. 
Danthonia spieata, Heauv. 
eoinpressa, Aust. 

*8 Triodia seslerioides.(Michx.) Henth. 

Eragrostis major. Host. 

Pui*sliii, Schrader. 

eapillaris, Necs. 

pectinaeea, Gray. 
Ilactylis g^loniorata, L. 
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Poa annua, L. 



conipressa, L. 
nenioralis, L. 

serotiua, Khrhart. 
pratensJH, L. 
trivialis, L. 
Gljceria laxa« Scribn. 
Canadensis, Trin. 
(ibtusa, Trin. 
elon^ata, Trin. 
nervata, Trin. 
pallida, Trin. 
^randis, Wat.son. 



Concord. 



Common 

Common. 

Not rare. 

Common. 

Common. 

Not common. 

Rare } 

Common. 

Rare. 

Common. 

Common. 

Common. 

Common. 



*9 Olyecria borealis, ((J. fluitans, R. Br. ; van 

an^ustata, \'asey in Fernald, Proc. Port. 
Soc. Nat. Hist, ii, 91 ; Panieularia bore- 

alis, Nash, l^ull. Torr. CI. xxiv, 348.) Common. 

Festnca ovina, L. Common. 

var. duriuscula, Koch. Common. 

rubra, L. Common. 

nutans, Wilkl. Not common. 

oUitior, L. Common. 

Broinus secalinus, L. Not common. 

eiliatus, L. Common. 

" var. ]>ur^ans. Gray. Occasional. 

Aj^ropyruin repons, Beauv. Common. 

Ilordeum jubatuni, L. Manchester. Rare. 

Elymus Virffinieus, L. Common. 

Canadensis, L. Common. 
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Asprella Hystrix, VVilld. Hudson. 

Tritii'uiii viilgare, 

Seeale eereale. 

Horde uni viil^atuiii, 

Aveiia sativa, 

Zea Mays, 

Aracoie. 

Arisaenia, tripliylluni, 1 orr. 
Peltaiidra iiiidulata« Raf. 
Calla paluHtris, L. Concord. 
Syiiiploearpiis footidus, Salisl). 
Aeoriis CalaiuuH, L. 

Lemiiaceie. 

Spirodela polyriiiiza, Schleid. 
Leiuiia minor, L. 

Xyridafeae. 
Xyris flexuoHa, Muhl. 
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Not common. 

An occasional escape. 

A common escape. 

An occasional escape. 

A common escape. 

An occasional escape. 



Common. . 

Common. 

Rare. 

Common. 

Not common. 



Common. 
Common. 



Not common. 



" " ' •' var. piisilla. Gray. Concord. 

Miss S. F. Sanborn. Not common. 

Eriocaiilacoae. 
Eriocaiilon septaiiji^ulare, Withering. Common. 

Poiitederiaceiv. 

Pontederia cordata, I- Common. 

A white flowered form is found, retaining its characters in 
cultivation. 
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Luziila caiiipestriH, DC. 



Common. 



Mc^laiitharejv. 
Veratruiii viridis Ait. 
Uvularia porfoliata, L. 
sossilifolia, L. 



Common. 
Common. 
Common. 



Liliaoew. 

Liliiiiii Pliiladelphic'iiiii, L. 
Canadonsis L. 

Erytliroiiiiiiii Aiiierieaiiuin, Ker. 



Common. 
Common. 

Common. 



(.'onvallariaceae. 

Cniiitdiiia borealis, Raf. 
Siiiilaciiia raceiiiosa, De.sf. 

stellata, Desf. 
Maiaiitlioiiiiiin Caiiadeiise, Dei^f. 



Common. 
Common. 
Common. 
Common. 



Streptopus aiiiplexifolius, DC. Manchester. Rare. 



roseiis, Michx. Concord. 
Poly^oiiatiiui biHormii, EW. 

^i^aiiteiiiii, Dietrich. 
Medeola Vir^iiiiaiia« L. 
Trilliuiii ereotuiii, L. 

reriiiiuiii, L. 

orythnH-arpuiii, Michx. 
Asparagus oftic^iiialis, L. 



Less rare. 

Con^mon. 

Not conmion. 

Common. 

Not common. 

Common. 

Locally abundant. 

Kscaped from cultivation. 
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Siiiilaeew.- 
Siiiilax herbacea, L. 
rotundifolia, L. 

Aiiiaryllidafeiv. 
HypoxiH «*r€^c*ta, L. 

Iris vei^sicolor, L. 

*io SiHyriiichiiiin aii^ustifolhiiii. Mill. 
aiiceps, Cav. 

OrcliHlac*e»?. 
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Common. 
Common. 



Common. 



Common. 
Common. 
Common. 



MIcroHtylis ophiogrloHSoides, Niitt. Manchester. ' Two 

Stat ion. s. 



Liparis liliifolia, Richard. Manchester. 

Ij<>eKelii« Richard. Concord. 
Corallorhiza iiiiiata, R. Hr. 

odoiitorhiza, Nutt. 

niultiflora, Nutt. 
*ii Hpiraiithes eeriiua, Richard. 

gracilis, Bigelow. 
♦i2 Gooclyera repeiis, R. Hr. 

pubesceiiH, R. Hr. 

ArethiiHa bulbosa, L. 

Calopogoii piih*bellus, R. l^r. 

Pogoiiia ophioglosHoides, Nutt. 

vertlcillata, Nutt. Manchester. Auburn. Locally 

abundant. 



Rare. 

Rare. 
Not common. 

Rare. 
Common. 
Common. 
Common. 
Common. 
Common. 
Locally abundant. 
Common. 
Common. 
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llabeiiaria tricloiitatu. Hook 

virosoeiis, Spreng. 

bracteata, R. Hr. 

Iiyperboiva, R. Hr. 

Hooker! « Torr. 

orbic'iilata, Torr. 
*I3 blephari^lotti.s Torr. 

hu'ora, R. Hr. 

psyc'lioclos, (jray. 
*i4 nmbriata, R Hr. 



Common. 
Common. 

Rare. 

Rare. 

Common. 

N'ot common. 

Very rare. 

Conmion. 

Less common than the next. 

Common. 



*'S CypriiKMliuiii piib€*sc€*iis, Willd. Manchester. Rare. 
speeiabile, SalLsb. Concord. Very rare. 



acaiile, Ait. 



Common. 
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1>I( OTYLEDONES. 



Jiijirlaiidac'eas 

Julians oiiieroa* L 
Carya allm, Nutt. 
porciiia, Nutt. 

Myriraceas 
Myriea (rales L. 

aspleiiifolia, VakW. 

Salic*ai*eHP. 
Popiilus alba, L. ICscapod from 

dilatata, Mscai)ecl from 

treimiloides, ]\Iichx. 
^raiidideiitata, AJichx. 
balsaniifera, L. var. caiidicaiis, (iray. 



*i6 SaHx ui^ra. Marsh. 
(t it .1 

liicida, Muhl. 
allm, L. 

Babyloiiiea, Tourn. 
roHtrata, Richardson. 
discolor, Muhl. 
huiuilis. Marsh. 
trlstis, Ait. 
cordata, Muhl. 



var. falcata, Torr. 

r^scaped from 
Ivscaped from 



Common. 
Common. 
Common. 

Common. 
Common^ 

cultivation, 
cultivation. 

Common. 

Common. 

Commonly 
cultivated. 

Common. 

Xot rare. 

Common, 
cultivation, 
cultivation. 

Common. 

Common. 

Common. 

Common. 

Common. 
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Betulaceas 



Betula leiita, L. Coinnion. 

lutea.9 Michx. f. Common. 

popiilifolia, Ait. Common. 

papyrifera, Marsh. Common. 

*I7 iii^ra, L. Pelham, along Ikavcr brook. Local. 

Aliius incaiia, Wilkl. Common. 

seriiilata, Wilkl. Less common. 

Corylus Aiiierieaua, Walt. Common. 

rostrata, Ait. Common. 

Ostrya Virgiiiica, Willd. Common. 

CarpiiiUH Caroliiiiaiia, Walter. Common. 

Fagaeea^ 

Fagus ferriijiriiit^H, Ait. Common. 

Castanea sativa, Mill, van Ainericaiia, Watson. 

Common. 



*i8 QuerouH alba, L. 

hicolor, Wilkl. 
« 

*i9 Priiius, L. 
*2o priiioides, Wilkl. 
ruhra, L. 
coeeiiiea, Wang. 



Common. 
Common along streams. 
Not rare. 
Common. 
Common. 

Common. 

" '* var. tiiictoria, A. (iray. Less common. 

*2i " " *♦ anibigua, A. (iray. ? 

ilieifolia, Wang. Common. 

Uliiiac-ea*. 
♦22 UliiiUH fulva, Mich.x. Rare. 

Aiiierieaiia, L. Common. 
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*23 Moms alba, L. I^scaped 

Urtic*acu*iie. 
Urtica fj^rac'ilis. Ait. 
Laportea (Canadensis, (laudichaiul. 
Pilea piiniila, dray. 
B<i^hnieria eyliiidrica, WilKl. 

Santa la ceai. 
Comandra nnibellata, Nuti. 

Polygfonacoas 
Kiiniex crispns, L. 

obtusifolins, L. 

san^ninens, L. 

Aeetosella, L. 
Polygonum aviculaiv, L. 

erectuin, L. 

Pennsylvaniouni, L. 

ampliibiuni, L. 

Hartwriglitii, (iray. 

orientals, L. 

Persicaria, L. 

liydiHuuperoides, Michx. 

Hydropiper, L. 

acre, H. H. K. 

arifolinm, L. 

sagittatuni, ].. 

C'ilinode, Michx. 



8i 

from cultivation. 

Common. 
Not rare. 
Not rare. 
Not rare. 

Common. 

Common. 

Le.ss common. 

Not common. 

Common. 

Common. 

Les.s common. 

Common. 

Rare. 

Rare 

lOscaped. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Not common. 
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duiiietoruiii, L. var. Hcaiicleiis, Gray. 
Fa^opyruiii osciih*ntiiiii, Mccnch. 
Polyj*:onolln artic*ii1ata, Meisn. 

Clieiiopodiacei^. 
(•heiiopodiuiii album, L. 
hybridiiniy L. 
Botrys, L. 
aiubrosioide.s 1^ 

Aiiiaraiitacoae. 

Amarautiis pauiculatus, L. Common. 

reiroflexiis, L. Common. 

rhlorostaehys, Wilkl. Less common. 

a1bus« L. Common. 

blitoides, Watson. Manchester. By railroads. 



Common. 

I^scaped. 

Abundant. 



Common. 

Not rare. 

On dumps. 

Rare. 



Pbytolac'caceii?. 
Phytolaeea deeaiidra« L. 

Aizoac€*ii^. 
Mollu^o vertlcillata, L. 

Portiilacaceiv. 
Portulaca oleraeeii, L. 

(■aryophyllaceiie. 
niauthiis Arnieria, L. 
Sapoiiaria oifif'iiialis, L. 
Sileiie Cueubaliis, Wibel. 
Peiiusylvauiea, Micbx. 



Rather common. 



Common. 



Common. 



aiitin-biiia« L. 
Ariiieria, L. 



An occasional escape. 

Common. 

A frequent escape. 

Rare. 
Rather rare. 
An occasional escape. 
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An occ asional escape. 

Rare. 

Not common. 

A pest in lawns. Common. 

Rather common. 

Becoming common. 



TKH'tiflora, L. 
Liyeliiiis Githagfo, Lam. 
Arenaria lateriflora, I 
Stellaria media, Smith. 

lou^ifolia, Muhl. 

I^rainiiiea, L. 

ulij»:iiiOsa, Murr. 

borealis, Bigel. 'Concord. 
(■erastiuiii vulgfatuiii, L. 

arveiise, L. 
Sa^iiia proeuiiibeiis« L. 
Buda rubra, Dumort. 
Spur^ula arveiisis, L. 

Nyiiiphieaoejp. 
Bra.seiiia peltata, Pursh. 
Nyiiiphaea odorata« Ait. 
Xuphar adveiia, Ait. f. 

Kamiiioiihicea''. 
('leiuatiH Virgiiiiaiia, L. 
Aneiiioiie eylindrica, (iray. 

Virgfiuiaiia, L. 

quiiiquefolia, L. 
Hepatiea triloba, Chaix. 
Aneinoiiella tbalietroides, Spach. l^edford. 
Thalictruiii polyjraimim, Muhl. 

purpuraseeiiH, L. 
Ranunculus niultifldus, Pursh. Hudson. 

Flammula L. var. rei^taus, K. Meyer. 

abortivuH, L. 



Not rare. 

Rare. 

Common. 

Not common. 

Rare. 

Common. 

Not common. 

Common. 
Connnon. 
Common. 



Common. 
Not rare. 
Common. 
Common. 

Rare. 

Rare. 
Common. 
Common. 

Rare. 
Common. 
Common. 
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Kaiiuueiihis recurvatus, Toir. Common. 

soptoiitrioiialis, Poir. Common. 

repeiis, L. A pest in lawns. Common. 

PeiiiiHylvaiiu^UH, L. f. Not common. 

luilbosus, L. Not common. 

acris, L. Common. 

( -alt ha palustris, L. Not common. 

Coptis trifolia., Salisb. Common. 

Aqnilej»:ia Canadensis, L. Common. 

Aetiiea spieata, L. var. rubra, Ait. Common. 

allui, Bigcl. Common. 

Berberldacea^. 

Berberis viilj^aris, L. Common. 

Lauracejie. 

Sassafras officinale, Nees. Common. 

Uiidera Benzoin, Hlume. Not common. 

Fninariaeeae. 

Coryrtalis ^lauea, Pursh. Common. 
Fninaria offieinalis, L. An occasional escape. 

Papa\^era<*eae. 

San^ninaria (-anadelisis, L. Rare. 
(^lielidoninm niajus, L. Conmion near dwellings. 

Crueif'ertP. 

Ijepidiuni Vir^iiiieum, L. Common. 

Sysinibrinm officinale, Scoj). Common. 

Brassiea ni^ra, Koch. Common. 

eanipestris, L. Common. 
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Barbarea vulgaris, R. Hr. Common. 

Nastui'tiuiii palustre, I)(J. Common. 

officinale* R. l^r. Becoming common. 

t-apsella Bursa-pastoris, Motmch. Common. 

Aralns Caiiacleiisis, L. Pelham. R:ire. 

Sarraceiiiaeeit^. 

HaiTaceuia purinirea, L. Common. 

Drosoraceiie. 

Drosera rotuiidifolia, L. Common. 
iuteriiiedia, Hayne. More abundant than the preceding. 

CrasHulaooie. 

Pentlioruiii, sedoides, L. Common. 

Seduui acre, L. A common escape. 

Telepliiuiii, L. A common escape. 

Saxifragacea^. 

Saxifraga Virgiiiieusis, Michx. Common. 

Pennsylvaiiica, 1.. Common. 

Tiarella cordifolia, L. Locally abundant. 

ClirysoHpleiiiuiii AmericamiiiK Schwein. Common. 

Grossiilariaceje. 

Kibes rotuudifoliuiu, Michx. Rather rare. 

floriduiii, L'Mer. Rare. 

liaiiiainelidea'. 

Haiiiamelis Virgiiiiaua, L. Common. 

Platanaeeas 
Plataniis occidentalism L. Common along streams. 
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VK 



Spiraea salicifolia, L. 

toiiHMitosa* L. 
linhuH odoratiis, L. 

ti'ifloi'Us« kii^liardson. 

stri}?osus, Miclix. 

oeeidiMitalis, L. 

villosiis. Ail. 

Canadensis, L. 

liispidiis, L. 
Dalibarda ropciis, L. 
(jTfMiiu album, (imdin. 

Vir^iiiiaiiuiii, L. 

striatum, Ait. 

rivahs L. 
Fraj^aria Vir^iiiiaua, Mill. 
Potf'iitilla Norvo}»:iea, i.. 

ar^cntca, L. 

frutic*osa, L. Hudson. 

''24 tridoiitata, Ait. Mookscu. 

Caiiadf'iisis, L. 
Aiijfriiiioiiia lilrsiita, (Muhl..) Mickncll. 
Potoriiiiii Caiiadoiiso, Hcnth. vS: liook. 
Kosa Carolina, L. 

Iitiiiiilis, Marsh. 

nitida, Willd 

I*oiiiaiM*}v. 
Sorbus AiiH'riraua, Marsh. 



Common. 


Common. 


Not C( 


mmon. 


Cc 


mmon. 


C( 


mmon. 


C( 


mmon. 


C( 


mmon. 


Cc 


mmon. 


C< 


mmon. 


C« 


mmon. 


Ci 


mnK>n. 





mmon. 


Ci 


mmon. 


X 


>t rare. 


Cr 


mmon. 


C( 


nnnon. 


C( 


mmon. 


Not cc 


mmon. 




Rare. 


C« 


mmon. 


C< 


nnnon. 


Ci 


mmon. 


C< 


nnnon. 


c. 


nnnoii. 


Cc 


mmon. 



Xot common. 
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saiiibiii'i folia, (C. &. S.) Rr)em. Concord. Rare. 

Aroiiia arbutifolia, Kll. Less common than the next. 



iii^ra, (Wilkl.) Hritton. 
Aiiielaiu*liier Canadensis, Ton. & Gray. 
I'rativjjrus oocciiiea, L. 

Drupaeeas 
Pruiiiis i*uiioata, Rat". Manchester. 
I*eniisylvaiiiea, L. f. 
Virginia ua, L. 
serotiiia, Khrh. 

Cu^salpinaccjie. 
Cassia 3Iarilaiidiea, L. Pelham. 

l^apilioiiacesv, 
Baptisia tinctoria, R. Hr. 
Lnpinus pereniiis, L. 
Mediea^o hipuliiia, L. 
Melilotus officinalis, W illd 

alba, Lam. 
Trifoliiun arvense, L. 

pratense, L. 

repeiis, L. 

hybridniti, L. 

a^rariunu L. 

iueainiatuni, L. 
Tephrosia Virjriniana, Pers 
Robinia Pseudacacia, L. 

viseosa, Vent. 



Comtnon. 
Common. 
Common. 

Not rare. 
Common. 
Common. 
Common. 

Rare. 



Not common. 

Common. 

Occasional. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Mecoming common. 

Pelham. Not common. 

A persistent escai)e. 

A persistent escape. 
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liis]>idsi, L. Sometimes persists. 

Desiiiodiiiiii iiudifloruiii, I) C. Common. 

aeuiiiiiiatiiiii, DC. Common. 

rotuiHlifoliiiiii, I) C. Manchester. Pelham. Not 

common. 

Canadeiise, I) C. Common. 

3Iarilaiidicuiii« 1^'. Hoott. Pelliam. Not common. 

LeHpedeza reticulata. Not rare. 

Stuvel, Nutt. var. iiiteriiiiHlia, Watson. Common. 

polystacliya, Michx. Common. 

eapitata, Michx. Common. 

Vieia sativa, L. Common. 

Cracea, L. Common. 

Aiiii>liicar])»'a iiioiioicay Nutt. Common. 

ApioK tuberoHa, Mcench. Common. 

Geraiiiaceu*. 
(leraiiiiiiii niainilatuiii, L. Common. 

Caroliiiiaiuiiii, L. Not rare. 

C)xalidai*i*;e. 
OxaliH eoriiii'iilata, L. var. stricta, Sav. Common. 

Liiiacinv. 
Liiiiiiii usltatissiiuuni, L. An occasional escape. 

I^olygalaoea*. 

Poly^ala |miic*ifolia« Wilkl. Common. 

poly^aiiia, Walt. Goffstown. Concord. Rare. 

saii^uiiiea, L. Common. 

verticillata, L. Concord. Rare. 
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Euphorbiaeeae. 

Euphorbia niaeiilata, L. Common. 

Cyparissias, L. A common escape. 



Aealypha Virgiiiiea, L. 


Common. 


Callitrichacete, 




Callitriche venia, L. 


Common. 


Aiiacariliaeeie, 




Kb 118 typhiiia, L. 


Common. 


glabra, L. 


Common. 


copallina, L. 


Common. 


venenata, D.C. Common, at least 


in the southern 


towns. 




Toxicodendron, L. 


Common. 


Ilieacoa?. 




Ilex vertieillata, Gray. 


Common. 


Itevigata, Gray. 


Rare. 


NemopantheH fascieiilariH, Raf. 


Common. 


Celastrace^e, 




CelastruH 8candens, L. 


Common. 



Aceraeeie. 

Acer PennHylvaiiicnni, L. Common in the northern 

towns. 
spicatuni. Lam. Concord. Less common than the 

preceding. 
saccharinuni, Wang. Common. 

dasycari>^"^*> IChrh. Common. 

rubniui, L. Common. 

8 
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BalHaiiiiiiHceae. 

Iniimtieus fulva, Nutt. Common. 

Khaiiiiiaceae. 

Ceaiiothus Auicrieaiiiis, L. Common. 

VitacesiB. 

Vitis Labrusca, L. Common. 

aestivalis, Michx. Not rare. 

cordifolia, Michx. ' Not rare. 

Aiiipelopsis quiiiquefolia, Michx. Common. 

Tiliaceie. 

Tilia Ainerieaiia* L. Common. 

Malvaceae. 

Malva rotuiidifolia, L. Common. 

Hypericaceae. 

Hypericum ellipticuiii, Hook. Common. 

perforatum, L. * Common. 

iiuiculatuni, Walt. Common. 

muti1uui« L. Common. 

(^auadeiise, L. Common. 

nudicaule, Walt, Common. 

Elodes campanulata, Tursh. Common. 

Cistaceae. 

llelianthemuui Caimdeuse, Michx. Common. 
ma jus, (L.) B. S. P. Hudson. Less common. 

*2S Uudsouia ericoides, L. Concord. Rare. 
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Licchea intcraiedia, Leggett. Common. 

niaritiiua, Leggett. Common. 

tenuifolia, Michx. Pelham. F. W. Batchelder, 1899. 

Rare. 

Violacote. 

Viola pedata, L. Common. 

palniata^ L. var. cueullata, Gray. Common. 

sagittata. Ait. var. ovata, Torr. & Gray. Common. 

blauda^ Willd. Common. 

priniulaefolia, L. Not common. 

laiieeolata, L. Common. 

rotuudifolia, Michx. Rare. 

pubescens, Ait. Not common. 

" " var. Hcabriiiscula, Torr. & Gray. 

Common. 

caniiia^ L. var. MuUlenbergii, Gray. Common. 

Lythracea?. 
Decodon verticillatus, Kll. Common. 

Melastoinaceae, 

Khexia Virgiiiica, L. Manchester. Goffstown. Concord. 

Rare. 

Oiiagraeeae. 

LiudwignLa palustris, Ell. Common. 

£pilobiuiu aii^ustifoliuiu, L. Common. 

lineare, Muhl. Common. 

*26 strictuiiiy Muhl. Common. 

coloratum, Muhl. Common. 

adenocaulon, Haussk. Common. 
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Oeiiotliera biciiiiis, L. Common. 

" " van cruciata, Torn & Gray. 

Common. 

imiiiila, L. Common. 

Circnea Lutetiaua, L. Common. 

alpiiia, I.. Less common. 



I laloragridaceae* 
Proserpiiiaca palustris, L. 

Araliaceie. 
Aralia raceiiiosa, L. 
hiHpida, Vent. 
nudicaulis, L. 

trifolia, Decsne. & Planch. 

Umbelli ferae. 
Dancus Carota, L. 
Angelica atropurpurea, L. 
Pastiiiaca nativa, L. 
Cryptotjeiiia Canadensis, D.C. 
Sinni eieutiefolinni, Gnielin. 

Carsonii, Durand. Manchester. 
Zizia anrea, Koch. 
Carnm Carni, L. 

Petroselinnni, Bcnth. 
Cicnta maenlata, L. 

bnlbifera, L. Fruits abundantly. 
Hydroeotyle Amerieana, L. 
Saiiienla 3Iari1andiea, L. 



Common. 

Not rare. 
Common. 
Common. 
Common. 

Common. 

Not common. 

Common. 

Common. 

Common. 

. Rare. 

Common. 

A common escape. 

An occasional escape. 

Common. 

Common. 

Common. 

Common. 
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Comaceae. 



Comus Canadensis, L. 


Common. 


florida, L. 


Locally abundant. 


circinata, L'Her. 


Common. 


scricea, L. 


Common. 


Htolonifera, Michx. 


Common. 


paniculata, L'Her. 


Common. 


alternif olia, L. f. 


Common. 


♦27 Nyssa wylvatica. Marsh. 


Common. 


Cletliraceae. 




Clethra alnif olia, L. 


Locally abundant. 


Pyrolaceae. 




Pyrola secunda, L. 


Common. 


chlorantha^ Swartz. 


Common. 


elliptica^ Nutt. 


Common. 


rotundif olia, L. 


Common. 


Moneses grrandiflora, Salisb. Concord, Miss S. P. San- 
born. Rare. 


Chimaphila lunbellata, Nutt. 


Common. 


maculata^ Pursh. 


Less common. 


Monotropaceae. 


' 


Monotropa uniflora, L. 


Common. 


Hypopltys, L. 


Common. 


Ericaceae. 




Arctostaphylos TJva-ursi, Spreng. 


Not rare. 


Eplgaea repens, L. 


Common. 
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Gaultlieria proeunibens, L. Common. 

Aiidroiiieda polifolia, L. Common. 

ligustriiia, Muhl. Common. 

Cassandra ealyculata, Don. Common. 

Kaliiiia latifolia, L. Common. 

aii^UHtifolia* L. Common. 

glauea, Ait. Manchester. Hooksctt. Riither rare. 

Khododeiidroii iiudifloriun, Torr. Common. 

Khodora, Don. Common. 

*28 luaxiiuuui, L. Manchester. Very rare. 



VacciniaceiB. 
Gayliissacia resinosa, Torr. & Gray. 
Vaeciiiiuin Peiinsylvanicum, Lam. 

nilj^raiii^ (Wood.) Britton. 

vacillanH^ Solander. 

corymbosiini^ L. 

atrococcum, (A. Gray.) Heller. 
Oxy coccus Oxy coccus, ( L.) MacM. 

niacrocarpus, (Ait.) Pers. 

Primulaceae. 
Trientalis Americana, Pursh. 
Steironema cilastuni, Raf. 

lanceolatuni, Gray. 
Lysiniachia quadrifolia, L. 

stricta* Ait. 

numniularia, L. 



Common. 
Common. 
Common. 
Common. 
Common. 
Common. 
Rare. 
Common. 



Common. 

Common. 

Less common. 

Common. 

• Common. 

Escaped. 
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Oleaceee. 

Fraxinus Aiiiericana, L. Common. 

pubeHCCUS, Lam. Common along streams. 

sanibucifolia, Lam. Common in swamps. 



Gcutiaiiaccae. 
Geiitiana criuita^ Froel. 

Andrewsii, Griseb. 

linearis, Frcel. 
Bartoiiia teuella, Muhl. 

Mciiyanthaccae. 
Menyantlies tiifoliata, L. 
Limnanthemuiii lacunosuni, Griseb. 

Apocynacese. 
Apoeyiiuni androHaeiiiifoliuui, L. 
cannabiniuu, L. 



Becoming scarce. 
Common. 
Common. 
Common. 



Not rare. • 

Manchester — Co- 
has brook. Rare. 



Common. 
Not common. 



Asclepiadaceae. 

Asclepias tuberosa^ L. Merrimack. Concord. Rare. 

purpurasceiiH, L. Common. 

iiicamata, L. Common. 

Comuti, Decaisne. Common. 

obtusifolla, Michx. Common. 

phytolaccoides, Pursh. Common. 

Convolvulaceae. 
Convolvulus sepiuni^ L. var. rei>ens, Gray. Not common. 
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Cuscutaceae. 
Cuscuta Gronovii, Willd. 

Borraginaceae. 



Common. 



Cynoglossuin officinale^ L. 


Not common. 


Echinospermuiu Virginiciim, Lehm. 


Common. 


Myosotis laxa, Lehm. Piscataquog rivei 


■ meadows. Rare. 


vema, Nutt. Manchester, on a ledgy 


hillside. Rare. 


Syniphytiuii officinale, L. 


Occasional. 


Verbenaceae. 




Verbena urticaef olia, L. 


Common. 


angustifolia, Michx. 


Not rare. 


hastata, L. 


Common. 


Labiatae. 




Trichostenia dichotonium, L. 


Common. 


Teucrium Canadense, L. 


Not common. 


Collinsonia Canadensis, L. Pelham. 


Not common. 


Mentha viridis, L. 


Common. 


piperita, L. 


Common. 


Canadensis, L. 


Common. 


Lycopns Virginicus, L. 


Common. 


sinuatus. Ell. 


Common. 


Pyknanthemuni lanceolatiun, Pursh. 


Manchester. Pel- 




ham. Not rare. 


linif olium, Pursh. Manchester. 


Not common. 


muticuni, Pers. 


Not common. 


incaniim, Michx. 


Not common. 


Hedeoma puleerioides, Pers. 


Common. 
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Monarda fistulosa, L. Bedford. Rare. 

Nepeta Cataria^ L. Common. 

Glechoma^ Benth. Common. 

Scutellaria lateriflora^ L. Common. 

galericnlata, L. Common. 

Bninella vulgaris, L. Common. 

Leonurus Cardiaca^L. Common. 
Galeopsis Tetrahit, L. Waste places. Common. 



Solanaceae. 
Solanum Dulcamara, L. 
Physalis pubescens, L. Manchester. 
Datura Stramouium, L. 
Tatula, L. 

Scrophulariaceae. 
Yerbascum Thapsus, L. 
Linaria Cauadeusis, Dumont. 

vulgaris, Mill. 
Chelone glabra, L. 
Pentstemon pubesceus, Solander. 
Mimulus rlngeus, L. 
Oratiola Yirginiaua, L. 

aurea, Muhl. 
nysanthes riparia, Raf. 
Veronica Americana, Schweinitz. 

scutellata, L. 

serpyllif olia, L. 

peregrina, L. 

9 



Common. 

Rare. 

On dumps. 

On dumps. 

Common. 

Common. 

Common. 

Common. 
Not common. 

Common. 
Not common. 

Common. 

Common. 

Common. 

Common. 
Rather common. 
Rather common. 
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Gerarrtia pediciilaria, L. Not rare. 

flava, L. Common. 

qiiei'cifolia, rursh. Common. 

piirpiiroa, L. var. paiipor<*iila. Gray. Common. 



teiiiiif<»lia, X'alil. 



Not rare in the southern towns. 



Pediciilaris Canadensis, L. Common. 

Melauipyrnni Auiericannni, Michx. Common. 

Lontibnlariaooae, 

*29 Utricularia Aiilj»:aris, L. Common. 

rosnpinata, H. D. Greene. Manchester. Rare. 

eornnta, JMichx. Common. 

Or()baiH»liaceas 

Ei>iphefiriis Virj^iniana, Hart. Not common. 

Apliyllon uniflornni. Gray. Common. 

Plaiitajirinaooae. 

Plantajfo major, L. Common. 

Kn|;:elii, Decaisne. Common. 

lanceolata, L. Common. 

Pataironica, Jacq. var. aristata, Gray. Occa.sional. 

Ilnbiaco^e. 

Uoiistonia coriilea, L. Common. 

purpurea, L. var. Icm^ifolia, Gray. Locally abundant. 

Ceplialanthus oeculontalis^ L. Common. 

Galium aparine, L. Common. 

pilosuni, Ait. Hudson. F. \V. Batchelder. Rare.' 

cireiezans, Michx. ' Common. 
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trifldiini, L. 

asprelluni, Michx. 
trifloriiiu, Michx. 



Common. 
Common. 
Common. 



Caprifoliiu'Otv. 

Saiubiicus CanadeiiHiH, L. Common. 

raceiiiosiis, L. Goffstown. Auburn. Not common. 

A^buriiiiin lantaiioides, Michx. Not rare. 

Opuliis, L. Common. 

acerifoliiiiii, L. Common. 

dentatiiiii, L. ' Common. 

eassinoides, L. Common. 

Leiita^o, L. Common. 

Triosteuiii perfoliatuin, L. Hudson. V. \V. Batchelder. 

Rare. 

Liiiu^ea borealis, L. Rather rare. 

Loiiicera eiliata, Muhl. Not rare. 

caenilea, L. Manchester. \V. II. Iluse. Rare. 

Diervilla triflda, Mcjcnch. Common. 

• 

Ciu'urbitaeej^?, 
Sioyos an^ulatiis, L. Less common than the next. 

Ecbinocystis lobata, Torr. & Gray. Common. 

Caiiipaiiulaeenp, 

Speciilaria perfoliata, A. DC. Not common. 

Canipauula rotundifolia, L. Common. 

aparinoides, Pursh. Common. 

Cieboriaeooe. 

Cicboriuui Intybus, L. Not common. 
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Leoiitodoii autuinnalis, L. 
Taraxacum officinale, Weber. 

erytlirospeniiuni, Andrz. 
Soiiclius arveiisis, L. 

()leraceu8, L. 

asper, Vill. 
Lactuca CanadeiiKis, L. • 

iiitegri folia, Bigel. 

leucoplijiea, Gray. 
llieraeiiiiii aurantiacuiii, L. 

Caiiaclcnse, Michx. 

paiiiculatiuii, L. 

A'OllOSUlll, L. 

sea br 11 111^ Michx. 
Preiiaiitlies alba, L. 
serpent aria, Pursh. 
altissima, L. 

Ambrosiaceae. 

Ambrosia artemisiaefolia, L. 

triflda, L. 
Xanthium Canadense, Mill. 



INSTITUTE 

Common. 
Common. 
Not rare. 
Becoming common. 
Common. 
Common. 
Common. 
Common. 
Common. 
Rare. 
Common. 
Common. 
Common. 
Common. 
Common. 
Common. 
Common. 



Common. 

Not common. 

Common. 



Conipositae. 

Mikania scandens, L. Goffstown. Rare.> 

Eupatoriuni purpureum, L. Common. 

teuerifolium, Willd. Common. 

rotundifolium, L. van ovatiim, Torn Rare.> 

perfoliatum, L. Common. 

ageratoides, L. Common. 
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Liatris scariosa, Willd. Hooksett. 
Solidago caesia, L. 

latifolia, L. Common in tt 

bicolor, L. 

puberula, Nutt. 

iill^inosa, Nutt. . 

gfieeioKa, Nutt. 

odora, Ait. 

patiila, Muhl. 

mgosa. Mill. 

iilmifoUa, Muhl. 

Elliottii, Torr. & Gray. 

Beglecta, Torr. & Gray. 

arguta, Ait. 

Jiincea^ Ait. 

serotina, Ait. 

" *' var. glgantea. Gray. 

Canadensis, L. 

nemoraliB, Ait. 

lanceolata, L. 
Sericoeariius conyzoides, Nees. 

goHdagineiiBf Nees. 
Aster corjnibosns, Ait. 

macro |>IiyHit8, L. 

radula, Ait. 

Novae- Angllae, L. 

patens, Ait. 

undulatus, L. 



lOI 

Rare. 

Common, 
southern towns. • 

Common. 

Common. 

Common. 
Not common. 
Not common. 
Not common. 

Common. 

Common. 

Not rare. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 
Not common. 
Not common. 
Not common. * 

Common. 

Common. 
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Common. 

Common. 

Not common. 

Common. 



cord] i'ol ills, L. 
laevis, L. 

polypliyllus, Willcl. 
ericoidos, L. 
nuiltifloriis, Ait. 
viiiiiiieiis. Lam. 
diffusus. Ait. 
paiiiciilatus. Lam. 

jllllCCMlH, Ait. 

lon^ifoliiis. Lam. 

Novl-l5elf^ii, L. 

imtiiliis. Lam. 

tardifloriiH, I-. 

iniiiieeus, L. 

iiuibellatiis. Mill. 

liuariifoIiuH, L. 

aeiuiiinatiis, Michx. 

neiuoralis. Ait. 
Erigeroii (/aiiadensis, L. 

aiiuiius, l*ers. 

striffosiis, Muhl. 

bellidifolius, Muhl 

Philadclphious, L. 
*30 Aiiteiiiiaria plaiita^iuea, R. Br. 



Pari in ii, Fernald. 
neodioica, Greene. 



Common. 

Common. 

Common. 
Not common. 
Not common. 
Not common. 
Not common. 

Common. 

Common. 

Common. 

Common. 

Common. 

Common. 
Not common. 

Common. 
Not common. 

Common. 

Common. 

Less common. 

Less common than 
the other species. 

van potiolata. 

With the type. 

Common. 
Common. 
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negleeta, Greene. 

Canadensis, Greene. 
Anaplialis luargfaritaeea, Benih & Hcx^k. 
Gnaplialinni ]>olycei)lialuni, Michx. 

decnrrens, Ives. 

ulig^inosunu L. 
Inula Helen iuiii* L. 
Rudbeckia laeiniata, L 

hirta, L. 
Hclianthus annuus, L. 

divarieaius, L. 

strnniosus, L. 

decapetalns, 1.. 

tuberosus, L. 
Bidens frondosa, L. 

connata, Muhl. 

chrysantlienioides, Michx 
Galinsoga parviflora, Cav. 
Antheuiis Cotula, DC. 
Achillea Millefolliini, L 
Clirysanthenuiin Leueanthemuni, L 
Tanacetuni vul^are, L. 
Aii:eniisla vulj>:aris, L. 
Tnssila^o Farfara, L. 
Senecio aureus, L. 
Erechtites bieraeifolia, Raf. 
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Common. 
Common. 
Common. 
Common. 
Common. 
Common. 
Not rare. 
Common in the southern towns. 
Common. 
Escaped. 
Common. 
Common. 
Common. 
Escaped. 
Common. 
Common. 
Common. 
Lately introduced. 
Common. 



Common. 
Common. 
Common. 
Not rare. 
Rare. 
Common. 
Common. 
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Arctium Lappa, L. Common. 

Cnicus lauceolatus^ Hoffm. Common. 

muticus^ Pursh. Not rare. 

pumilus, Torr. Common. 

arvensls, Hoffm. Common. 

Krigia Virginica, Willd. Common. 



NOTES TO PLANT LIST. 



*i Botrychluin tematum, (Thunb.) Sw. van dissectum. 
(Botrychium dissectum^) Spreng. 

This plant is by no means rare in this section of New Hampshire. It is com- 
monly found growing with the other varieties in about the proportion of one to 
five. The plants are extremely variable in size and also in the fineness of the cut- 
ting of the lobes in the sterile segment of the leaf. The fertile segment is .seldom 
developed. There are numberless gradations between dissectum and the other 
tjrpical forms and it is frequently impossible to decide to which named variety 
certain plants should be referred. The particularly close connection of dissectum 
with obliquum through intermediate forms militates against the propriety of separ- 
ating the former as a species. 

*2 Equisetum palnstre, L. 

[See Rhodora, i. 75.] 

♦3 ChaniBBcyparis sphaeroidea, Spach. 

The only station yet reported is the " rhododendron swamp ** located near the 
northwest comer of Manchester. 

[ See note on Rhododendron maximuniy below.] 

*4 Gramineae. 

All doubtful or ambiguous plants of this order have been submitted to the 
most competent authorities for examination and classification. In the difficult 
and as yet unsettled genus Panicum specimens have been verified by Prof. F. L. 
Scribner, the expert agrostologist of the Department of Agriculture, Washington, 
D.C. 

*5 Aristida gracilis^ Ell. 

Abundant in Pelham along Beaver brook, the plants varying greatly in size 
and form, some being single and slender, others rather densely tufted and quite 
stout. 

^ Sporobolus neglectus, Nash. 

Common at least as far north as Concord, where there occurs a form more 
robust than usual, mostly purplish, and with spikelets approaching those of S, 
msper. 



I06 PROCEEDINGS MANCHESTER INSTITUTE 

*7 Aiiiniophila aruiidiiuicea, Hots. 

In Hudson near the bridge at Taylor's falls there was formerly a tract of sev- 
eral acres of fine sand, called locally ihe "great desert." During the prevalence 
of northwest winds this sand drifted in such quantities as to hlock the road and 
seriously impede travel, and also to damage the cultivated fields to the south- 
ward. About sixty years ago attem|)ts were made by the town authorities to 
check the evil. A fence was built on the north side of the road and a row of wil- 
lows planted on both sides. These means not proving effectual a few ye«ars later 
some persons were authorized by the town to procure this grass from the seashore 
and a quantity of it was sown or planted on the tract. In the course of time the 
grass covered the ground to such an extent as to check the drifting sand and 
make the reclamation of the tract comi)aratively easy. A Large part of the land 
has been sold for house lots and the " great desert " will soon be obliterated by 
the eastward growth of this j)leasant suburb of Nashua. 

*8 Triodia seslerioides, ( Michx.) Benth. 

This handsome grass was found growing abundantly in the vicinity of a grist 
mill in Pelham. It had the appearance of being perfectly at home, and if intro- 
duced, which is altogether i)robable, must have persisted for a number of years. 

[ See also Rhodora, i. 67, concerning a Connecticut station of this species.] 

♦9 Glyceria borealis. 

This northern grass appears to be well distinguished from its southern ally, 
G, fltiitapis\ by the viore erect cu/ms, tiarrtnot'r /caTrs, mcmbrufious ligule, narraiuer 
pauicU with more appressed branches ami spikclets and membranous flcnvcrhig scales 
with hispidulous nerves. 

It here receives for the first time its proper designation as a Glyceria. 

*io Sisyrincliiiun, 

There are at least three well marked forms in our area. The genus is at pres- 
ent undergoing critical study and revision, and observers are advised to be on the 
lookout for hitherto undescribed forms. 

*ii Spirantlies ceriiua, Richard. 

The excessive drought of the season of 1S90 prevented satisfactory observa- 
tions of this species, the plants being very scarce and poorly developed. In 
Gray's Manual, 6th edition, the species is placed in the same section with S. lati- 
folia and Romanzoffiana as having " the flowers in three ranks crowded in a close 
spike." In Britton & Brown's Illustrated Mora the description reads, "flowers 
three-ranked — stems not twisted, or but slightly so," and under the species, 
"flowers in three rows." Careful observation in our area shows that from thirty 
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to forty per cent of the plants liavc the flowers in a one-ranked spike, as in .9. 
gracilis. As regards the t\vi«;tiii>j: of tho si)ikL; tliere is every gradation from the 
straight spike to the extreme twisted or cork'^crew f<.)rm. As a rule the one- 
ranked spikes are more twisted than the tlnee-r.inkt.Ml ones, and the corkscrew 
form occurs principally in many-tlowcred one-ranked >pikes, the degree of twist be- 
ing about in proportion to the number <>f ilowcis. In laige and vigorous plants 
the one-ranked arrangement is as frefjii^nt a^ in small ones, though less evident 
at first glance on account of the crt>w(ling (^f tlie flowers. No difference in the 
flowers themselve?} ha yet been ol)servfd to accompany the different arrange- 
ments of the inflorescence. 

[ See also Rhodora, i, i lo.J . 

*i2 Goody era. 

This genus is now undergoing revision. Plants hitherto known as G. I'epens 
are more than likely to be the variety c^^Iii^ndcs or the S])ecies tcssclata. Observa- 
tions will be in order. 

[See Rhodora, i, 2.\ 

*i3 llabeuaria blepIiarij^rloUis, Toir. 

The single station of this si)t:cies in Manchester has lnum, unhappily, too well 
known, and the plants are now nearly if not ([uite exterminated. 

*i4 Ilabenaria fimbria ta, R. Br. 

Abundant in the vicinity of Mani. heater. The study of its forms is extremely 
interesting. There are two well marked forms which are so constant in their dif- 
ferences as to demand a spet.i.d a«'( ount. Wlint may be called typical fitubriata 
begins to bloom abf)ut the i-^-t of June. The flowers are s( entless. except for the 
rank odor common to the orchid family, and an.- gone by the ist of July. Soon 
after July ist the other form ])egin> t«> flown, >vome jilants being found in flower 
as late as August 25th. In this form tli«_- flowers are richly scented, having a fra- 
grance similar to that f)f //. psyt-thtL >, but k:s> heavy. The lip and petals are deeply 
cut, sometimes almost as much as in //. /,ue',ii. tlie pctdicels are more slt-nder than 
in the early form and the whole i)lant has a m<.^re delicate and graceful aspect. 
There are two abundant stations of this late form known. In one of them the 
flowers vary in shade from j)inki-h t<» ratlicr dark pur]ile: in the other, besides 
the plants with light and dark purple flowers, there are always some* with pure 
white flowers. 

The differences may be summarized thus: Early foim, June rst to July ist, 
flowers purple, not fragrant, rather stf)utly i)edicelled. with lip and petals not deep- 
ly cut; late fonn, July ist to August r5th, tlov.er dark to light purple, pinkish or 
pure white, very fragrant, with rather slender pedicels and with lip and petals 
deeply cut. 
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So far as observed the two forms do not grow together, though H. psychodes 
is found in both stations of the late form. The forms are persistent, being found 
in the same stations year after year. The personal observations of the compiler 
extend over a period of six years. The white form had been known for an indef- 
inite period before his observations began. 

*iS Cypripedium pubescens, Willd. 

A number of these plants were removed to a ** wild bed " in a city lot. There 
they have thriven and multiplied for several years. During this time the plants 
. have undergone a marked change in appearance, becoming smaller and producing 
smaller flowers, in which the lip is strongly compressed laterally, is more pointed 
at the apex and has assumed a paler shade of yellow. Several plants of C. parvi- 
florutn which were set out at the same time have undergone no apparent change 
from year to year. It seems, therefore, more likely that the changes in C. pubes- 
cens are the result simply of the changed habitat and not of cross-fertilization 
with C. parviflorum. 

*i6 Salix. 

This baffling genus is not yet well understood. The list given is but tentative 
and takes no account of the numerous hybrids, which doubtless exist here as 
everywhere. 

*i7 Betula nigra, L. 

The red or river birch is very abundant along Beaver brook in Pelham for at 
least four miles north of the Massachusetts line. The trees are undoubtedly 
members of a westerly extension into this comer of New Mampshire of the remark- 
able station discovered many years ago at Spickett Falls in Methuen, by Mr. 
George B. Emerson, and described in his Trees and Shrubs of Massachu- 
setts, {q.v,) 

*i8 Qnercus. 

Manchester is unusually rich in oaks. Of the eight species named the most 
abundant is coccineay the rest following in about this order — alba, ilicifolia^ rubra^ 
prinoides^ tinctorial bicolory Prinus. They may all be found in the compass of a 
square mil^ in West Manchester. 

*i9 Quercus Prinus, L. 

Two stations of the rock chestnut oak have been examined, one in Manches- 
ter at Rock Rimmon, the other in Auburn, six miles distant. The cutting of the 
leaves varies greatly, those on the finest, best-developed trees being often as near- 
ly entire as those of t3rpical bicolor or of the chestnut, while on stunted, ill-devel- 
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oped trees they are often as deeply lobed as in alba. There are also at both sta- 
tions trees with long-ped uncled fruit as in bicolor, the leaves accompanying them 
being of the less deeply-lobed sort. 

♦20 Qnercns prinoides, Willd. 

Abundant as far as several miles north of Manchester but not yet observed at 
Concord. Tree-like plants are not rare. Some such in Hudson are 15 feet high 
with stems 5 inches in diameter. Others in Manchester are 20 to 22 feet high with 
stems 3 inches in diameter. These large forms appear to be old and little or no 
fruit is found on them. So far as observed they do not show any approach to 
Q. Muhienbtrgii except in size. 

*2i Quercus coccinea, Wang, van ambigna, Gray. 
(Quercus ambigua^ Michx.) 

There are several trees at Manchester which are puzzling, from their combina- 
tion of the characters of Q rubra and Q. coccinea. Since it is not known precisely 
what Michaux meant by his Q> ambigua intermediate forms canAot with propriety 
be given that name. The trees observed have the aspect and foliage of Q. rubra 
while the fruit resembles that of Q. coccinea ; bi^t the fruit varies on different 
plants, being large on some and small on others, having the cups sometimes thick 
and sometimes thin and the scales sometimes appressed and sometimes slightly 
squarrose. 

The tendency among recent students of the genus is to consider such interme- 
diate forms as forms only. One of our best authorities is of the opinion that the 
group " Q, rubra^ Q. coccinea, Q. tinctoria and Q. palustris constitutes a polymor- 
phous species from which we separate extreme forms as a convenience in study." 

♦22 TJlmns fulva, Michx. 

There are two good-sized trees at " Arcadia " by Piscataquog river. They are 
to all appearance indigenous, but the proximity of old houses and abandoned 
farms renders their spontaneousness at least questionable. Until more trees are 
discovered it will not be entirely safe to claim the species as indigenous within 
our area. 

•23 Moras alba, L. 

A plantation of these trees in Pelham still survives to bear witness that our 
ancestors were not entirely free from money-making schemes. It was made sixty 
or seventy years ago during the " silkworm " craze. Tradition says that more 
than one resident of the town sank his little fortune in ]a similar unprofitable 
venture. The trees still bear fruit, though but scantily, for lack of cultivation. 
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*24 Poteiitilla tridoutata, Ait. 

On Hooksett " Pinnat le," a small rocky elevation eight miles above Manches- 
ter, there is a rotation of this species, whicli is usually found either at the seashore 
or on high mountains. The " Tinnacle " is a little way hack from the Merrimack 
river bank, rising to the height of >oine two hundred feet, the eastern and south- 
ern sides being precipitous and mostly l)are. 

[See Rhodora, i., 90.1 

*25 Iluclsoiiia ericoides, L. 

There is an immense station of this species at Concord on the high sand bluffs 
east of MerriuKii k river. The principal station examined extends along the top 
and slope of the bluff (or al.)Out i zoo feet from south to north. There is more on 
the next bluff northward nnd still more south of the higliway below the principal 
station. The trees growing with it are mostly Pintis ri^^ida and rtsinosa^ Betula 
populifolia y^wCi QiiOiUs Lli^tfi\'iii : grasses - ./i.'/-.'j7/j- scabni, Descha'mpsia Jlcxu- 
osa, Dauthonia ,\f>ii,ita AwOi AnJyoto;^i'>i Siofaiim ; shrubs — Kalmia angustifolia 
and Myyicii nsfirfti/oiiii : smaller plants - ~ Conuindfa umbellata and Polygala 
pohxama and tw(^ or three .specie.-, of Aufcfuuiri'i. The .««^il is dry and very nearly 
clear sand. There are no rocks in^ the vicinity. 

[See also Rhodora, i, 213, 2i.|.] 

*26 Epilobiuiii strictuiii, Miilil. 

Abundant at least as far north as Lake \Viimii)csauke. 

*2y Nyssa sjivatica, Marsh. 

The tupelo is much more abundant than is generally supposed. In the " rho- 
dodendron swamp" (see I\hi\ii>iicni{n'n mixitninn below) there are very large 
old trees which the woodman's axe has willingly sj>ared. Largo trees may be 
recognized at a distance by the contour of tlie trunk, whii h has a columnar aspect, 
the diameter diminishing but slightly from base to summit. The trunk is usually 
bare for more than one-half its h^iight and <jfien appears a-^ if broken off at the 
top. The bark is very thick and rough and is seamed and cross-seamed in a 
characteristic manner. 

^28 Rliododoiidroii iiiaxiiiiiiiii« L. 

A high, wet swamj), dillicult of acce^-;, near the northwest corner of Manches- 
ter, has long been known as a station of the beautiful "rose bay." The plants 
are usually in tlower al.>out July 4th. The s\vam[) having recently been denuded 
of its trees the rhododendr^.>ns have not llowered as well as formerly and after 
very cold winters the buds are mostly blighteil. No success has attended the 
transplanting of individuals. 
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A matter worthy of note is the presence in this same locality of Chamacyparis 
sphtzroiJea and Chio^cnea scrpyllifoliay not yet reported elsewhere in our area. 

*29 Utiiciilaria. 

A boggy pond in Manchester affords the three species named. Besides these 
there has been found there a small species rooting in mud and bearing small 
bright yellow flowers. No specimens having yet been examined which were in 
good condition further collections and observations must be awaited before the 
plants can be referred to the proper si)ecics. 

*30 Anteniiaria. 

The attention of observers is called to this genus as affording a peculiarly inter- 
esting field of study. Besiiles the five species and the variety named there are 
doubtless several others in our area. 

[ See also Rhodora, i, 7 1 and 1 50.J 



SUMMARY. 



Number of Families represented 115 

Number of CJenera represented 368 

Number of Species 804 

Number of Varieties 13 

Total number of names, 817 
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SECTION D— ORNITHOLOGY. 



This Section was organized February iSth, 1899, and admitted 
to the Institute January 17th, 1899. 

It has for its objects the systematic study of the structure and 
life-history of birds in general and the observation, record and 
classification of the avifauna of Manchester and vicinity. Special 
subjects for investigation will be the distribution of species locally 
with relation to climatic, geologic and floral conditions, the habits 
of birds, their food in its relation to insect pests and thereby 
to agriculture, their songs and calls, their variations — in short, 
anything which may increase our knowledge of their life-histories 
and of the links which join them to the lower and the higher 
animals and to man. 

Two important collateral branches of the work will be these : 
First, the collection of a local museum of ornithology; in which 
in the Course of time all the species incident to the region shall 
be represented by mounted specimens and skins prepared accord- 
ing to the latest and most approved methods ; second, the compil- 
ation of as full a list as possible of resident, migrant, visitant and 
accidental species. The list will of necessity be at first a modest 
one. The addition of supplements annually will render practica- 
ble at no distant date the publication of a list more nearly com- 
mensurate with our ambition and with the avian wealth of an 
exceptionally favored locality. 

The situation of Manchester is favorable to variety in its fauna 
no less than in its flora. The overlapping of the Boreal and 
Alleghanian areas gives rise to a corresponding overlapping of 
the breeding ranges of various species of birds. In illustration 
and proof of this may be cited the fact that the breeding range 
of the wood thrush extends not less than twenty miles north and 
of the hermit thrush not less than twenty miles south of Man- 
chester, and that the white-throated sparrow or peabody bird i^ a 
summer resident. 
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In order to systematize the results of observation a perpetual 
bird-calendar is kept by members sj)ecially appointed from time 
to time, who incorporate with their own observations those 
of all the other members. Field-days arc held at the pleasure of 
the section. Two were held this year and proved to be equally 
enjoyable and profitable. 



LECTURES. 



A COURSE OF 



SIX LECTURES BY MR. RALPH MOFFMANN. 
OF BOSTON, MASS. 



This course was tendered to members of the Institute by the 
Ornithological Section. The lectures already given have been 
well attended and listened to with marked and increasing inter- 
est. Mr. Hoffman possesses the happy faculty of imparting his 
own enthusiasm to others and of relating his personal experiences 
in a vivid and picturesque manner. 

The following are the dates and subjects of the course : 

October 20th, 1899. A Bird's Year. 

November 19th, 1899. Thrushes, Chickadees and Wrens. 

December 15th, 1899. Warblers and Vireos 

January 12th, 1900. Swallows and Sparrows. 

February 9th, 1900. Blackbirds, Mycatchers and Woodpeckers. 

March 9th, 1900. Birds of Prey, (jame Birds and Water Birds. 



REPORTS OF MEETINGS— 1899. 



Wednesday evening, February 15th. A meeting was held in 
the section-room of the Institute for the purpose of organization. 
Mr. E. J. Hurnham was chosen chairman, and Mrs. \\ \V. Hatch- 
elder, Secretary. After the adoption of by-laws, Mr. K. H. Fogg, 
Mrs. J. W. F'ellows and Miss May W. Davis were appointed a 
committee to nominate officers. The report oi the committee 
was accepted aud the officers nominated were unanimously elect- 
ed by ballot. (See list of officers, page 113.) 

After the completion of bu'siness the members were addressed 
by Mr. E. J. Burnham, who offered valuable suggestions relating 
to the work of the Section. Me pointed out the exceptional char- 
acter of our locality by reason of the overlapping of the Boreal 
and Alleghanian faunal areas and the })roximity of the isothermal 
line and belt which divide and are at the same time common to 
both. 

Mr. E. H. Fogg gave an extremely interesting account of var- 
ious occasions when he was successful in approaching a wood 
thrush's nest and feeding the mother bird. Adjourned to March 
1st. 

Wednesday evening, March ist. Mr. I^^ogg, as chairman of the 
executive committee, made the following recommendations : That 
steps be taken towards the collection of a local museum of orni- 
thology ; that the Check-List of the American Ornithologists 
Union be adopted as the standard in nomenclature ; that the 
systematic study of the structure and life history of birds be un- 
dertaken by the Section ; that papers and talks be voluntary; that 
a perpetual record of birds be kept in an ornithological bulletin of 
the Section, and that to this end two members be appointed at 
each meeting whose duty it shall be to present at the following 
meeting special reports of birds observed in the interval ; that 
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after the transaction of business the remainder of each session be 
devoted to the study of birds and the examination of specimens. 

The report was accepted and the recommendations approved. 

An hour of study followed under the leadership of Mr. Fogg, 
the subject being ** The Parts of a Bird." Adjourned to March 
iSth. 

Wednesday evening, March 15th. A stormy evening. After 
routine business adjourned to March 29th. 

Wednesday evening, March 29th. The executive committee re- 
ported in favor of the A/tk and Bir^ Lore as two of the ornitho- 
logical periodicals to be recommended to the Council for sub- 
scription. Further time was asked and granted. The calendar 
was read by Mr. F. W. Batchelder. Reports concerning wild 
geese were made by Mr. Burnham, Mr. Fogg and Mr. Batchelder. 
[See Bird List, under Wild Goose.] Mr. Fogg led the Section in 
an hour's study of the characteristics of grebes, loons and auks. 
Adjourned to April 12th. 

Wednesday evening, April 12th. The executive committee 
presented a complete report, adding the Wilson Bulletin and the 
A, O. U. Check List to the number of periodicals desired. 

After the reading of the calendar Mr. Burnham gave a very 
suggestive talk on the "Muscles of Birds." An hour of study 
followed, led by Mr. Fogg, the subject being, the Orders of Land 
and Water Birds. Adjourned to April 26th. 

Wednesday evening, April 26th. After routine business ad- 
journed to May loth. 

Wednesday evening. May loth. Routine business. A vote of 
thanks was extended to Mr. Fogg for his services in leading the 
field day excursion of April 30th. Adjourned to May 24th. 

Wednesday evening. May 24th. Routine business. After the 
reading of the calendar Mr. Burnham entertained the Section 
with a talk on the language of birds, suggested by the cry of the 
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night-hawk. Mr. Batchelder followed with a talk on the songs 
of the wood, hermit, olive-backed and Wilson's thrushes, with 
illustrations and transcriptions on the blackboard. 

A Tennessee warbler which had been found dead was present- 
ed by Miss Tuson. The species is very rare in this region and 
the specimen excited unusual interest. Adjourned to June 7th. 

Wednesday evening, June 7th. Routine business. Adjourned 
to June 21st. 

Wednesday evening, June 2 1 st. Routine business. Adjourned 
to September 20th. 

Wednesday evening, September 20th. Routine business. Mr. 
Batchelder was by vote of the Section appointed to take charge 
of the calendar and compare the local list up to January ist, 1900, 
with Chapman's list in his "Birds of Eastern North America." 
1 he members engaged in a free discussion of plans for the com- 
ing winter's work. A course of lectures was suggested. Ad- 
journed to October 4th. 

Wednesday evening, October 4th. The executive committee 
reported the engagement of Mr. Ralph Hoffmann, of Belmorlt, 
Mass., to give a course of six lectures, one monthly, from Octo- 
ber, 1899, to March, 1900. 

The calendar was read by Mr. F. W. Batchelder, who reported 
the white-throated sparrow as a local summer resident. [See 
Bird List.] He also stated that the olive-backed thrush had been 
heard in full song on the ist and 2d of June last. An incursion 
of red-breasted nuthatches in large numbers was reported as hav- 
ing taken place in August and September, and a discussion fol- 
lowed as to the cause of such an unusual occurrence, some attrib- 
uting it to circumstances relating to the food supply, others to 
the exceptional coolness of the past summer. 

The Section, led by Mr. Fogg, made a special study of the 
white-crowned sparrow, yellow-bellied sapsucker and Tennessee 
warbler, of which finely prepared specimens were exhibited. 

Mr. W. E. Moore gave a detailed account of the birds seen by 
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him during his summer outing on the Piscataqua river north of 
Portsmouth. Adjourned to October 20th. 

Friday evening, October 20th. Lecture by Mr. Ralph Hoff- 
man. Subject, "A Bird's Year." Adjourned to November ist. 

Wednesday evening, November ist. After routine business, 
attended lecture in the " Chandler Course," by Prof. Mendenhall. 
Adjourned to November 17th. 

Friday evening, November 17th. Lecture by Mr. Ralph Hoff- 
man. Subject, " Thrushes, Chickadees and Wrens." Adjourned 
to November 29th. 

Wednesday evening, November 29th. Routine business. Mr. 
Fogg gave suggestions as to attracting birds to our homes, with 
very interesting personal reminiscences of his success in that line. 
Mr. Batchelder read a paper on ** Bird Songs and Calls," giving 
blackboard musical illustrations. Adjourned to December 15th. 

Friday evening, December 15th. Lecture by Mr. Ralph Hoff- 
man. Subject, "Warblers and Vireos." Adjourned to Decem- 
ber 27th. 

Wednesday evening, December 27th. Annual meeting, the 
Vice President in the chair ; Miss Susan Richardson, Secretary 
pro tevi ; records read and approved. Mr. Wm. E. Moore and 
Miss Hattie Tuttle having been appointed a nominating commit- 
tee reported the following list : 

MRS. F. W. BATCHELDER, President. 
MRS. J. C. BICKFORD, Vice President. 
MISS MAY W. DAVIS, Secretary. 
MISS THEODORA RICHARDSON, Treasurer. 

KXECUTIVE COMMITTEE. 

MR. EDWARD H. FOGG, MRS. JOHN C. BICKFORD. 

MISS THEODORA RICHARDSON. 

The report was accepted and the officers named were unani- 
mously elected by ballot. 
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The annual report of the Secretary was read and approved. 
Miss Theodora Richardson read a paper on "The Feather Struc- 
ture and Flight of Birds," illustrated by blackboard sketches. 
Personal, observations were contributed by Mr. Fogg and Mr. 
Moore, and the flight of birds was discussed. Adjourned to Jan- 
uary 1 2 th, 1900. 
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INTRODUCTION TO LIST. 



With the exception of the few changes authorized by the 
Eighth and Ninth Supplements to the Check List of the Ameri- 
can Ornithologists' Union the nomenclature employed in this 
list is identical with that in Chapman's Hand-book of the Birds 
of Eastern North America, third edition. In the preparation of 
the notes the compilers have taken the utmost care to incorpor- 
ate nothing which was of doubtful authenticity or which might be 
the result of insufficient observation. The poverty of the list in 
items relating to the habits and life history of many of the species 
named should be attributed to the fact that but a short time has 
elapsed since systematic observations were inaugurated. It is 
hoped that these records, meeting the eyes of persons interested, 
may be instrumental in bringing in reports from other localities 
in our area which is, broadly speaking, central southern New 
Hampshire, embracing the whole of Hillsborough County, the 
west half of Rockingham County and the south half of Merri- 
mack County. All properly authenticated reports will be incor- 
porated with the supplementary lists to be published annually 
hereafter in the Proceedings of the Institute. 

Communications addressed to E. J. Burnham, Corresponding 
Secretary of the Institute, Manchester, N. H., will receive due 
consideration. 



PRELIMINARY LIST 
OF BIRDS 

RESIDENT, VISITANT, MIGRANT OR ACCIDENTAL, OBSERVED IN 
THE VICINITY OF MANCHESTER, N. H. 

COMPILKD BY 

FREDERICK W. BATCHELDER, 

ASSISTED BY 

EDWARD H. FOGG. 
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7. Oavla imber ( Gnnn.) Loon. 

Formerly an abundant summer resident, breeding about our lakes and larger 
ponds; now scarce south of Lake Winnipesauke. 

106. Oceanodronia leucorhoa ( Vic Hi.) 

Leach's Petrel. 

A stray individual was shot near the mill-dam at Lake Massabesic, in Man- 
chester, October 4th, 1899. 

129. Merganser americanus ( G/jj.) 

American Merganser. Sheldrake. 

A transient visitant, mostly in November and December. Possibly a few win- 
ter. A very large flock was seen in the Merrimack river, about two miles below 
Nashua, December 2d, 1899. 

133. Anas obscura ( Gmc/.) Black Duck. 

A summer resident, now becoming very scarce. 

144. Aix sponsa (Z /////.) Wood Duck. 

A summer resident, also becoming very scarce. Reported recently from Pel- 
ham and Concord. 
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172. Branta canadensis ( L int}.) Wild Goose. 

Spring and fall migrant. 

The rapidity of flight attained by the wild geese in their migrations is very 
remarkable, as the following incident may serve to show. On the 12th of March, 
1898, an observer who was on board an express train between Nashua and Man- 
chester, where the road runs along the west bank of the Merrimack river, saw a 
large flock rise from the water a little way ahead of the train. The main part of 
the flock went off in a northeasterly direction, apparently towards Lake Massabe- 
sic, and soon disappeared. The remainder of the flock, comprising seven individ- 
uals, the leader of which was noticeably larger than his companions, kept on 
straight up the river at a rather low altitude, maintaining the familiar harrow- 
shaped form in their arrangement. From Reed's Ferry to Goffe's Falls, a distance 
of four miles, they kept up with the train so exactly that in relation to it they ap- 
peared absolutely motionless. At the latter place, where the train crossed the 
river, the birds were lost sight of. On making inquiries of the trainmen as to the 
rate of speed attained it was found that it had not been less than forty-five miles 
an hour, probably more. During the race the birds appeared to fly with ease as 
if making no unusual effort. 

At Manchester on several occasions flocks h»ve been observed during foggy 
nights to fly to and fro across the city, making a great noise, as if bewildered and 
trying to- get their bearings. In the spring of 1899 a flock approaching the city 
from the westward was seen suddenly to swerve to the southward, as if to avoid 
the smoke of the manufacturing district, for as soon as it had passed beyond it 
another sudden turn was made and the flock again took a straight easterly course 
till out of sight. 

190. Botaurus lentiginosus (JA?;//^^.) 

American Bittern. Stakedriver. 

Fairly common summer resident. Almost always called the " Stakedriver." 

194. Arclea herodlas {Linn.) Great Blue Heron. 

Very rare summer resident. One was shot near Dorr's pond in Manchester, in 
the summer of 1899. These beautiful birds not being protected by law, any man 
who can " hit a barn door " is privileged to blaze away at them at long or short 
range, and the great blue heron will soon be as extinct as the dodo, so far as our 
area is concerned. 

201. Ardea virescens {Linn.) Little Green Heron. 

Common summer resident. 

228. Philohela minor {Gme/.) American Woodcock. 

Common summer resident. 
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248- Tringa mimitilla ( Vitill.) 

Least Sandpiper. Peep. 

Transient visitant in late spring and late summer. Observations recorded at 
Manchester June 3d and July loth, 1S98, and May 27th, 18S9. May it not possi- 
bly be a rare summer resident ? 

234. Totanus melanoleiicus ( Gmci.) 

Greater Yellow-legs. 

Transient visitant, rarely seen. Recorded August 27th, 1896. 

255. Totauiis flavii>es {Gmci.) Summer Yellow- Legs. 

Rare transient visitant. 

256. Totanus solitariiis ( IViis.) Solitary Sandpiper. 

Transient \'isitant. Observations recorded at Manchester September 6th, 
1898; July 17th, 1899. May it not possibly, like T. minutilla^ be a rare summer 
resident ? 

263. Actltis niacularia (Z />/;/.) Spotted Sandpiper. 

Common summer resident. 

289. Colinus virg:iniaiiU8(/.///;/.) Quail. Bob-white. 

Common permanent resident. 

300. Bonasa umbellus (Z /;/;/.) 

Ruffed Grouse. Partridge. 

Common permauent resident. 

315. Ectopistes niigratorius (Z /;/;/.) 

Passenger Pigeon, 

Rare and irregular transient visitant. Reported from Concord. 

316. Zenaidura macroura {Linn.) Mourning Dove. 

Occasional* in Rummer. 

331. Circus hudsonius (Z /;/;/.) Marsh Hawk. 

Not common summer resident. 



126 PROCEEDINGS MANCHESTER INSTITUTE . 

333. Accipiter velox ( IVi/s.) Sharp-shinned Hawk. 

Common summer resident; occasional winter visitant.* 

333. Accipiter cooperi (Bofia/>.) Cooper's Hawk. 

Common summer resident. 

334. Accipiter atricapillus ( IVi/s.) Goshawk. 

Irregular summer resident. 

337. Buteo borealis (Gmc/.) Red-tailed Hawk. 

Not common summer resident. 

339. Buteo liiieatuH ( Gme/.) Red-shouldered Hawk. 

Common permanent resident. 

353. Haliaetus leucoceplialus (Z />/;/.) Bald Eagle. 

Permanent resident, but becoming scarce south of I^e Winnipesauke. 

The bald eagle is occasionally seen in the vicinity of lakes and streams through- 
out our area, especially along the Merrimack river. It is known to breed as^far 
south as Franklin. While it is highly probable that it nests farther south in the 
more secluded and mountainous districts of Hillsborough county authentic reports 
to that effect are lacking, Hirds which have been reported by inexperienced ob- 
servers as " large hawks " have sometimes on investigation turned out to be eagles. 
In fact, the eagle, while not common in our area, is not so rare as is popularly 
imagined and there is much to learn in regard to its distribution and annual 
movements. 

357. Falco coliinibariiis (Z, /////.) Pigeon Hawk. 

Common summer resident. 

360. Falco sparveri us (Z /«;/.) 

. American Sparrow Hawk. 

Rather common summer resident. 

3G4. Paiiclion haliaetus carolinensis ( 6^w^/.) 

American Osprey. Fish Hawk. 

Common summer resident. 
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372. Nyctala acadica ( 6^w^/.) 

Saw-whet Owl. Acadian Owl. 

Occasional winter visitant. 

373. Megascops asio {Linn.) Screech Owl. 

Uncommon permanent resident. 

387. Coccyzus americanus (Z /;///.) 

Yellow-billed Cuckoo. 

Rare summer resident. 

388. Coccyzus erythrophthalmus, ( Wiis.) 

Black-billed Cuckoo. 

Common summer resident. 

390. Ceryle alcyon {Lynn,) Belted Kingfisher. 

Common summer resident. 

393. Drj'obates villosus {Linn.) Hairy Woodpecker. 

Common permanent resident. 

394c. Dryobates pubesceiis medianus ( Szuains.) 

Downy Woodpecker. 

Common permanent resident. 

40a. Sphyrapiciis varius (Z^ /;/;/.) 

Yellow-bellied Woodpecker. Sapsucker. 

Common transient visitant. 

405a. CeopWoeus pileatus abieticola {Bangs.) 

Northern Pileated Woodpecker. 

Reported from Concord. 

406. Melanerpes erythrocephalus (Zm;/.) 

Red-headed Woodpecker. 

Very rare occasional visitant. Recorded at Manchester, May 28th, 1899. Also 
reported from Londonderry. 
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413a. Colaptes auratus Intent (Ban^-s.) 

GOLDEN-WINGED WOODPECKER. NORTHERN FLICKER. 
Common summer resident. 

417. Antrostomiis vocif eras ( ti%.) Whip-poor-will. 

Common summer resident. 

430. Chordeiles yirglnlanus ( Gme/.) Nighthawk. 

Common summer resident. 

433. Cliaetura pelagica (Linn.) 

Chimney Swift. Chimney "Swallow." 

Common summer resident. 

438. Trocliilus colubrls (/:/;/;/.) 

Ruby-throated Humming Bird. 

Common summer resident. 

444. Tyrannus tyrannus (/./«//.) Kingbird. 

Common summer resident. 

453. Myriarchus crinitus (Z /;/;/.) 

Great Crested Flycatcher. 

Uncommon summer resident. 

456. Sayornis phoebe ( Lat/i.) Phcebe. 

Common summer resident. 

459. Contopus borealis ( Swains.) 

Olive-sided Flycatcher/ 

Not uncommon summer resident. 

461. Contopus virens (Z /;/«.) Wood Pewee. 

Common summer resident. 

46.3. Enipidonax flaviveiitris {Baird.) 

Yellow-bellied Flycatcher. 

Uncommon transient visitant. Recorded at Manchester, August 30th, 1899. 
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467. Empidonax iniiiimus {Baird.) 

Least Flycatcher. Chebec. 

Common summer resident. 

474. Otocoris alpestris {Litm.) Horned Lark. 

Very rare winter visitant. 

477. Cyaiiocitta cristata (Z ///;/.) ' Blue Jay. 

Common permanent resident. 

488. Corviis aniericanus {Ami) American Crow. 

Common permanent resident. 

494. Dolichon^^ oryzivorus (/^ /;/;/.) Bobolink. 

Common summer resident. 

495. Molothrus ater (Bode/.) Cowbird. 

Common summer resident. 

498. Agelaius plioeniceus (/./////.) 

Red-winged Blackbird. 

Common summer resident. 

501. Sturiiella magiia (Lvm.) Meadow Lark. 

Common summer resident. 

507. Icterus galbula (/./;/;/.) Baltimore Oriole. 

Common summer resident. 

509. Scolecophagus caroliiius (Mu//,) 

Rusty Blackbird. 

Transient visitant. 

511b. Quiscalus qiiiscula aeiieus (/J/Vi^xc;.) 

Bronzed Crackle. Crow Blackbird. 

Rare transient visitant. 
II 



130 PROCEEDINGS MANCHESTER INSTITUTE 

515. Plnicola enucleator canadensis ( 6^7^.) 

Pine Grosbeak. 

Irregular winter visitant. Very numerous in January and February, 1896. 

517. Carpodacus purimreus ( Gmel) 

Purple Finch. Linnet. 

Common summer resident. 

Passer doniesticus {Linn,) 

. . House Sparrow. English Sparrow. 

Very common permanent resident. 

531. Loxia cnrvirostra minor (Bre/im.) 

American Crossbill. Red Crossbill. 

Irregular winter visitant. 

523. Loxia leucoptera ( G^;;/r/.) 

White-winged Crossbill. 

Irregular and rare winter visitant. Recorded at Manchester, October i6th, 
1899, and observed frequently during the remainder of the year. Reports from 
other sections of New England indicate an incursion in unusually large numbers 
of these rare birds during the winter of 1 899-1 900. 

538. Acanthis linaria (A/;/;/.) Redpoll Linnet. 

Rather common winter visitant. 

539. Astragallnus tristis (A/;///.) 

American Goldfinch. Thistle Bird. 

Permanent resident, less common in winter. 

534. Passerlna nivalis (/./;/;/.) 

Snow Bunting. Snow Bird. 

Winter visitant, not often abundant. Contrary to the opinion of some ornithol- 
ogical writers these birds do frequently alight in trees. 

540. Pooecetes graniineus ( Gme/.) 

Bay-winged Bunting. Grass Finch. Vesper Sparrow. 

Common summer resident. 
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554. Zonotrichia leucophrys (Forst.) 

White-crowned Sparrow. 

Transient visitant, ccasionally abundant. Earliest spring arrivals recorded at 
Manchester, May 6th, 1896; average date, 1896 to 1899, May 9th. The birds are 
occasionally heard in full song about the 13th of May. The song is brilliant and 
sweet, somewhat resembling that of the vesper sparrow but wilder. The usual 
notes, given at intervals while the birds are feeding, are a plaintive imitation of 
the white throat's notes, the first phrase like " Oh-dear-me^^^ uttered very slowly 
with a rising inflection ; the second, after a long pause, ^'' pee-pnv-pciv^'' also very 
slowly, but with a falling inflection. 

558. Zonotrichia albicollis ( Gmel) 

White-throated Sparrow. Peabody Bird. 

Common transient visitant ; also not common summer resident. 

The fact that this species, formerly supposed to be only a transient visitant, is 
also a summer resident, at least in the vicinity of Manchester, has been verified 
beyond question. Nests and eggs have been found in Bedford by Mr. Louis H. 
Rundlett, now superintendent of schools in Concord, and on Oak hill in Man- 
chester by Mr. George Bisco and the late Mr. William W. Colbum, and the char- 
acteristic song has been heard for several successive summers on the plains in the 
vicinity of Goffe's Falls. 

559. Spizella monticola (6";;/^/.) Tree Sparrow. 

Common transient visitant in spring and fall. Less common winter visitant. 

560. Spizella socialis ( Wils) Chipping Sparrow. 

Common summer resident. 

563. Spizella pusilla ( Wih.) Field 'Sparrow. 

Common summer resident. 

567. Junco hyenialis (A/;/;^.) 

JuNco. Slate-colored Snowbird. 

Common transient visitant in spring and fall ; rare winter visitant. 

581. Melospiza f asciata ( Cw^/.) Song Sparrow. 

Very common summer resident. 

584. Melospiza georgiana (/^^///.) Swamp Sparrow. 

Not uncommon summer resident. 
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585. Passerella iliacR (Men-.) Fox Sparrow. 

Common transient visitant. 

587. Pipilo erythrophtlialnius {IJnn^ 

TowiiEE Bunting. Chewink. 

Common summer resident. 

595. Zaiiielodia ludoviciaiia {Linn) 

RoSE-BREASTED GrOSBEAK. 
Common summer resident. 

598. Cyaiiospiza cyanea (/./;///.) Indigo Bird. 

Common summer resident. 

608. PIranga erythroiuelas ( Viciii.) 

Scarlet Tanager. 

Common summer resident, and becoming more abundant since protected by 
law. 

611. Progiie subis (/.///;/.) Purple Martin. 

Less common than formerly but locally abundant. 

61*3. Petrocheliclon liiiiifrons(5rt;)'.) Eave Swallow. 

• Not common summer resident, of very irregular distribution. 

613. Hirundo erytlirogaster(Z?c7^^.) Barn Swallow. 

Common summer resident. 

614. Tracliycineta bicolor ( Viciii.) 

White-Bellied Swallo\v. Tree Swallow. 

Not common summer resident. 

616. Clivicola riparia {Linn.) Bank Swallow. 

Common summer resident. 

618. Ampelis gariiilus {Linn.) Bohemian Waxwing. 

Rare and irregular winter visitant. Recorded for the winter of 1897-8. 
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619. Ampelis ceclrorum ( Vieiii.) 

Cedar Waxwing. Cedar Bird. 

Permanent resident, not common in winter. 

621. Laiiiiis boreali8( Vicill.) Shrike. Butcher Bird. 

Common winter visitant — not rare in spring and fall. 

624. Vireo olivaceus (Z/;/;^.) Red-eved Vireo. 

Common summer resident. 

627. Vireo gilvus ( Vicill?) Warbling Vireo. 

Common summer resident — especially abundant in the cities and villages. 

628. Vireo flavifrons ( Vicill) 

Yellow-throated Vireo. 

Common summer resident; also, like the last, abundant in the cities and vil- 
lages. 

629. Vireo solitarius ( Wils) 

Blue-headed Vireo. Solitary Vireo. 

Transient visitant in spring and fall — perhaps a rare summer resident. 

631. Vireo iioveboraceiisis ( Gmel) 

White-eved Vireo. 

Rare summer resident. A pair nested near Lake Massabesic, Manchester, in 
1899. A nest had previously been found on the Tlooksett road in Manchester. 

636. Miiiotilta varia( A /;/;/.) 

Black and White Warbler. Black and White Creeper. 

Common summer resident. 

647. Helniinthophila peregrlua ( Wils) 

Tennessee Warbler. 

Rare transient visitant. 

648a. Compsothlypis ainericana usiieae {Brewster.) 
Northern Parula Warbler. Blue Yellow-backed 
Warbler. 

Common transient visitant; a few breed. 



134 PROCEEDINGS MANCHESTER INSTITUTE 

652. Denclroica aestlva ( C;;/^/.) Yellow Warbler. 

Very common summer resident. 

654. Dendroica caenilescens ( Gmel?^ 

Black-throated Blue Warbler. 

Rare transient visitant. 

655. Dendroica coronata (Z /;/;/.) 

Yellow-rumped Warbler. Myrtle Warbler. 

Common transient visitant. 

657. Dendroica maculosa ( Cwr/.) 

Magnolia Warbler. Black and Yellow Warbler. 

Rare transient visitant. 

659. Dendroica pennsylvanica (Z/>///.) 

Chestnut-sided Warbler. 

Common summer resident. 

660. Dendroica castanea ( Wih:) 

Bay-breasted Warbler. 

Transient visitant. 

661. Dendroica striata (T^^ri*/.) Black-poll Warbler. 

Common transient visitant. 

66*4. Dendroica blackburniae ( Gmel) 

Blackburnian Warbler. 

Hare transient visitant. 

667. Dendroica virens ( Cwr/.) 

Black-throated Green Warbler. 

Common summer resident. 

671. Dendroica vigorsii {And:) Pine Warbler. 

Common summer resident. 
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672a. Dendrolca palmarum hypochry8ea(^/V^^.) 

Yellow Palm Warbler. Yellow Redpoll. 

Common transient visitant. 

674. Seiurus aurocapillus(Z/;2//.) 

Oven Bird. Golden-crowned Thrush. 

Common summer resident. 

675. Seiurus noveboracensis {Gmel.) 

Water Thrush. 

Not common summer resident. 

681. Geothlypis trichas (/:/;/;/.) 

Maryland Yellow-throat. 

Common summer resident. 

685. Wilsonia puslUa ( Wils.) 

Wilson's Warbler. Black-cap Warbler. 

Rare transient visitant. 

686. Wilsonia canadensis ( Z ///;/.) 

Canadian Warbler. 

Not rare transient visitant. 

687. Setopliaga ruticilla (7^/;/;/.) 

American Redstart. 

Common summer resident. 

704. Galeoscoptes carolinensis (Z /;/;/.) Catbird. 

Common summer resident. 

705. Hari>orliynclius rufus (Z /;/;/.) 

Brown Thrasher. Brown Thrush. 

Common summer resident. 

721. Troglodytes aedon ( VieiiL) House Wren. 

Very rare summer resident. 
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724. Cistothonis stellaris (Z/V///.) 

Short-billed Marsh Wren. 

Very rare summer resident. Nest found at Manchester in Cohas brookT mead- 
ows, 1899. 

7a(>. Certhia famillaris fiisca (Bartofi.) 

Brown Creeper. 

f 

Common winter resident. 

737. Sitta carolinensis (/r^///.) 

White-breasted Nuthatch. 

Common permanent resident. 

728. Sitta canadensis (Z /;/;/.) 

Red-breasted Nuthatch. 

Common transient visitant, occasional in winter. Numerous flocks were seen 
in August and September, 1899; an unusual occurrence. 

735. Parus atricapillus (A/;/;/.) Chicadee. 

Common permanent resident. 

748. Begulus satrapa (Z/V///.) 

Golden-crowned Kinglet. 

Not common transient visitant in late fall and darly spring. 

749. Kegulus calendula (A/;/;/.) 

RUBV-CROWNED KlNGLET. 
Common transient visitant. 

735. Ilylocichla niustelina {Gmcl.) Wood Thrush. 

Common summer resident. 

The opinion of ornithological writers and lecturers that the southern boundary 
line of New Hampshire constitutes an impassable barrier to the further northward 
migration of the wood thrush is proved by observation to be erroneous. The 
species is abundant in the Merrimack valley at least as far north as Concord and 
there is little doubt that individuals may be found still further north. At Man- 
chester the wood thrush appears to exceed the hermit thrush in numbers, while at 
Concord the latter exceeds the former. Other considerations than those of lati- 
tude evidently control the relative distribution of the two species. For example, 
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at Pelham on the Massachusests line the hermits outnumber the wood thrushes, 
while at Manchester, twenty miles further north, the latter, as noted above,' are the 
more numerous. It is stated on good authority that at Dover, which is in the 
same latitude as Concord, the wood thrush is unknown. The species has been 
reported from Lake Winnipesauke, but as yet without sufficient verification. Stud- 
ies of the distribution of the wood thrush in southern and central New Hampshire 
will well repay those who shall undertake them. 

756. Hylocichla f uscescens ( Stepk.) 

Wilson's Thrush. Veery. 

Common summer resident. 

758a. Hylocichla ustulata swainsoni ( Cab,) 

Olive-backed Thrush. 

Common transient visitant. 

Very abundant in the spring and fall migrations, arriving at Manchester about 
May 1 6th, a week after the wood thrush, and tarrying till about June 4th. In 
1899 a pair took up their temporary residence for more than two weeks in a city 
garden well supplied with closely trimmed evergreens. During the last two days, 
June 1st and 2d, the male was in full song. The song is described as bein^ rich, 
full and very sweet, with a penetrating, vibrant quality, and in form very like the 
first six notes of Handel's air, " O had I JubaFs lyre." It is suspected that the 
species may breed not far to the northward of Manchester, possibly in the im- 
mediate vicinity. 

759b. Hylocichla aoiialaschkae pallasii ( C^*.) 

Hermit Thrush. 

Common summer resident. 

This species, as noted above under " Wood Thrush," (q. v.) is irregularly dis- 
tributed over our area with little apparent relation to latitude. The hermit thrush 
being abundant in some of the southern towns and the wood thrush being not 
rare as far north as Concord it is evident that the southerly range of the former 
and the northerly range of the latter overlap at least forty miles in the vicinity of 
the Merrimack valley. The earliest spring arrivals usually appear between the 
14th and 1 6th of April, though individuals have been recorded as early as the 4th. 
The males are sometimes in full song by the 23d. 

As migrants the hermits far outnumber the other thrushes, being especially 
numerous in fall, when they visit cultivated fields and gardens and mingle freely 
with birds of other species, even with the despised house sparrows. They are 
very friendly with the robins, as if recognizing their close relationship. With the 
sparrows they are on their dignity, driving them off with a considerable show of 
spitefulness when they become too numerous for comfort. After November ist 
they rapidly diminish and soon disappear. 
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761. Morula mlgratoria (Z/;/;/.) American Robin. 

Very common summer resident ; a few winter. 

766. Sialia sialis {Linn,) Bluebird. 

. Common summer resident. 
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SECTION E— FINE ARTS. 



• In September, 1871, an organization of amateur and profes- 
sional artists was formed and assumed the name of the Manches- 
ter Art Association. The purpose of the association was mutual 
instruction in the principles of art. A class was soon formed for 
drawing from life, the study of text books on art, and lectures on 
art principles. During the second year of its existence the asso- 
ciation secured rooms in the Court House and fitted them for its 
use. It soon accummulated a goodly collection of casts, models, 
pictures and books. 

In 1874 steps were taken to incorporate the association. A 
committee was appointed to draft articles of association, and on 
October 13th of this year the articles as prepared by the commit- 
tee were adopted, and the association became a corporation. For 
a number of years the association occupied its rooms in the Court 
House, the use of the rooms being donated by the city. In 1893 
the association was notified that the city needed the rooms for 
uses of its own and a room was secured in the Pickering block 
at an expense that proved a severe burden to the treasury of the 
association. This burden was successfully carried for years by 
the voluntary subscriptions of enthusiastic members, but in time 
became too great to be borne by one association alone. 

At a meeting of the association, held February 9th, 1899, the 
recommendation of the directors that the association . apply for 
admission as a Section of the Manchester Institute of Arts and 
Sciences was adopted, and the clerk was instructed to make ap- 
plication for such admissi6n. By vote of the council of the Insti- 
tute the Art Association was admitted and designated as ** Sec- 
tion E — Fine Arts." 

The Manchester Art Association has had an honorable history. 
From the time of its incorporation till its union with the Insti- 
tute, the oflfice of President has been filled by the following hon- 
ored citizens of this city : .Mr. Henry W. Herrick, the able and 
distinguished water color artist ; Dr. E. M. Tubbs ; Mr. George 
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W. Stevens, the skillful architect and civil engineer ; Ex-Governor 
Moody Currier, and Edward J. Burnham, editor of the Manches- 
ter Union. 

For a number of years the association has each year held an 
exhibition of works of art. These exhibitions have been success- 
fully managed and largely attended by the citizens of Manchester. 

The art collection belonging to the association includes casts 
from the antique, prints and photographs of famous paintings and 
a complete collection of the works of John Rogers. The library 
of the association comprises nearly seven hundred books and 
pamphlets on art and kindred subjects. 

At the annual meeting of the Manchester Art Association, 
October nth, 1898, the following officers were elected. (See 
list, page 139.) 

Upon becoming a Section of the Manchester Institute of Arts 
and Sciences the Art Association moved its property to the 
rooms of the Institute and its treasury was at once relieved of 
the hea\'y burden of rent under which it had been struggling. 
The past year has been one of the most prosperous since the 
early years of its existence, when the enthusiasm of the members 
of the young organization kept it upon the high tide of popularity 
and prosperity. 

The following entertainment and lecture course was given un- 
der the auspices of the association during the winter of 1898-9 : 

December isth, 1898. J. Brodie Smith, "Kinetoscope Exhi- 
bition." 

January 7th, 1899. Caryl D. Haskins, "The Coast Defences 
in Our Late War." Illustrated. 

January 26th. Albert L. Clough, " The Automobile, the Ve- 
hicle of the Future." Illustrated. 

February i6th. Clarence Bancroft, "An Oriental Journey." 
Illustrated. 

March 2d. Edward J. Burnham, "Some facts in Natural His- 
tory." Illustrated. 

March i6th. William K. Robbins, "The Chemistry of Food." 

At a special meeting held April 13th, 1899, Mrs. John B. Varick 
exhibited a large number of skillfully executed wood carvings, 
specimens of her ability in that art. 
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At the same meeting announcement was made of two art 
classes to be formed under the instruction of Prof. J. Warren 
Thyng, supervisor of drawing in the public schools, and Mr. Wm. 
E. Burbank. Beginning the same week as the meeting when the 
announcement was made and lasting till July Mr. Burbank met 
his class on every Thursday evening for work in drawing from 
the antique, and Prof. Thyng lectured before his class upon per- 
spective and composition. These classes were free to members 
of the Institute and were largely attended. 

Messrs. Burbank and Thyng began their classes again in the 
fall and have at times had so large an attendance as to tax the 
accommodations of the rooms. At the annual meeting of Sec- 
tion E, held October loth, 1899, the following officers were elect- 
ed for the ensuing year : 

WILLIAM H. HUSE, President. 
WILLIS B. KENDALL, Treasurer, 
WILLIAM E. BUCK, Auditor. 
MISS EVA F. TUSON, Clerk. 

DIRECTORS. 

HENRY W. HERRICK, WILLIAM E. BUCK. 

NORWIN S. BEAN, J. BRODIE SMITH. 

W. R. CALL, WILLIAM K. ROBBINS, 

LUTHER C. BALDWIN, CHARLES H. BARTLETT. 

The following gentlemen have served as President of the Man- 
chester Art Association m the order named : Henry W. Herrick, 
three years ; Edward M. Tubbs, six months ; George W. Stevens, 
three and one-half years ; Henry W. Herrick, two years ; Moody 
Currier, fourteen years ; Edward J. Bumham, one year. 
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SECTION F— MINERALOGY AND GEOLOGY. 



On the evening of June 7th, 1899, a number of members of the 
Institute met at the rooms for the purpose of organizing a Section 
of mineralogy. The meeting was called to order by W. H. Huse. 
E. J. Burnham was elected temporary chairman and Geo. Winch 
temporary clerk. 

After informal remarks by several present, upon motion it was 
voted that a Section be organized and that it be known as the 
Section of " Mineralogy and Geology." 

Upon motion it was voted that a committee be appointed to 
recommend a constitution and by-laws. The committee appointed 
consisted of Messrs. G. I. Hopkins, C. J. Abbott, W. H. Huse 
and E. J. Burnham. This committee reported a short constitu- 
tion and by-laws which were adopted. 

Upon motion it was voted to ballot for officers. The following 
were elected to serve till the annual meeting in December. (See 
list, page 145.) 

Upon motion the Secretary was instructed to apply to the 
council for recognition as a Section in the Institute. 

June 28th, 1899. The President in the chair. Mr. E. P. Rich- 
ardson was introduced and gave a very interesting talk upon 
some of the minerals to be found in this vicinity. He said in 
part: 

"Granite exists in numerous ledges and in erratic or drift 
boulders scattered over this vicinity. Although but little atten- 
tion is paid to the quarrying at present, still some specimens are 
of fine and desirable character. At the old Clark ledge, just 
south of Stark park, may be found very fine specimens of a soda 
feldspar known as albite. It is of a pure white color and often 
associated with granite, carrying minute red garnets, also very 
good specimens of black tourmaline crystals. Very good speci- 
mens of black mica or biotite abound in the same locality. On 
the whole it is an interesting place for the student to visit. 
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Of feldspar, very fine specimens of orthoclase, the flesh red, 
are abundant at the city ledge near the poor farm. I have se- 
cured some fine crystals, though not abundantly. This ortho- 
clase is rich in potash. Dana gives in his analysis 16.9 parts in 
the 100. It appears to me that if pulverized it might be a valu- 
able fertilizer and a great benefit to our worn-out lands. The 
varieties of feldspar are so numerous in this vicinity that it is 
needless to particularize localities. 

I will call attention also to the numerous detached boulders of 
porphyritic gneiss that may be observed existing in great abund- 
ance all over this locality. They are erratic rocks that have been 
brought here from the vicinity of Winnipesauke and Sunapee 
lakes, where the rock occurs in the vast ledges of those localities. 
They were transported here in the ice drift of the great glacial 
age, many of them retaining the polished or streaked appearance 
which they received in their transit. You will readily recognize 
them. In form they are usually rounded, the color of the rock 
mass being usually greyish, sometimes black. Interspersed in the 
mass you will find numerous crystals of a white or lightish feld- 
spar. These crystals measure from a quarter to two or three 
inches in length. The gneissoid rocks are very abundant in all 
sections of the city, particularly in the neighborhood of the Man- 
ter brook, south of the city reservoir, where the rock is of a pink- 
ish or flesh color and impregnated with streaks of biotite. Most 
of the rock formations around Massabesic pond are of gneiss. 
This rock belongs to the class of granites, but is distinguished in 
having the mica deposited in streaks or veins instead in a homo- 
genous mass, like true granite. 

I must not overlook the crystals of magnetite, a form of iron, 
occasionally found in the old wall stones in this vicinity, notably 
in the neighborhood of the city farm. I judge that they also 
came in the ice drift from the north, from the fact that I have 
not observed them in the bed rocks about here. Near the junc- 
tion of Milton and Merrimack streets may be observed, opposite 
A. H. Paige's house, and directly in the street, the cropping out 
of a granite ledge with an extensive seam of (amphibolyte) horn 
blende of the variety Actinolyte having slender light green crys- 
tals. It is in massive form and easily accessible with proper tools. 
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Right here is also found a very fine dyke of trap carrying beauti- 
ful masses of crystals. David Perkins has secured many fine 
specimens here and will doubtless be pleased to direct you to the 
vein. Very good specimens of the red feldspar abound in the 
same place. Extensive veins of hornblende and chloritic schists 
were exposed at the recent improvements on the Boston and 
Maine railroad near the brewery. At the Amoskeag Falls trap 
veins can be seen, but the best specimens of this material I ob- 
tained in 'Squog near the old church on South Main street. The 
vein was struck while excavating for the city sewer. This vein 
was of a very dark, nearly black color, with beautiful crystals of 
augite in various shades of green olivine. The vein was very 
compact and difficult to work. Trap rock also occurs very abund- 
antly in detached masses or boulders, probably drift rocks, all 
through this section. I am informed that at a ledge just north of 
St. Joseph's cemetery good specimens of mica crystals of the 
variety known as phlogopite are to be found. These crystals are 
very beautiful and will repay well the labor of procuring them. 
I hope some of you may visit the locality and report upon it later. 

Our most common rock is the course feldspathic granite so 
much used for foundation stone for buildings. A good example 
may be seen at the Amoskeag Company's ledge, a little south 
from Rock Rimmon. The above includes most of our local varie- 
ties. But we have an endless variety of other rock occurring in 
kames of the river valleys and also in the numerous glacial beds 
of drift. I have found conglomerates that probably come from 
the vicinity of Lisbon, also specimens of the red porphyrytic rock 
from the flanks of Mt. Lafayette, also fragments of labradorite 
and other varieties of erratic rocks in great abundance here. In 
the neighboring town of Bedford good specimens of graphite have 
been found, generally in small detached boulders. There are no 
deposits there in mass. A few specimens of epidote and black 
tourmaline have been found there. 

In the town of Amherst, adjoining Bedford, at the place called 
Joppa, some years ago Dr. Jackson, a distinguished geologist, 
while engaged in the state survey, opened a pit from which a 
small quantity of good lime was obtained, but the expense of 
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working caused it to be abandoned. I found here very fine speci- 
mens of common garnets. The locality is accessible from the 
highway and will repay a visit of the student. At the Frances- 
town soapstone quarries I found besides the steatite some good 
specimens of serpentine, also of coarse asbestos, and hornblende 
and seams containing calcite. 

At Hooksett, at the Pinnacle, lead ore carrying silver, also small 
deposits, or grains, of gold have been obtained. I have seen 
small beads of them in possession of the late B. P. Cilley here ; 
also good specimens of quartz crystals are to be found. There 
is a vein of white quartz running out towards Allenstown. Some 
specimens are very interesting, being traversed with numerous 
veins of red. You cannot fail to observe this rock, for the old 
walls along the highways are full of it ; many of the blocks are 
covered with minute crystals. At the Devil's Den in Auburn 
excellent specimens of folded mica schist occur, also good sam- 
ples of gneiss. 

Portsmouth and York, so accessible and so extensively fre- 
quented by Manchester people for their summer outings, I have 
found to be a geologist's or mineralogist's paradise, and if I refer 
briefly to the locality, I trust I may be able to ^furnish you with 
an additional pleasure in the contemplatian of the rock masses of 
that section. Here are to be found immense beds of shale that 
have been upturned and fractured in the grandest scale. Into 
the seams have been ejected masses of lava or trap of various 
colors and character, here a bed of porphyritic variety, and there 
a dike of the amygdaloid, and numerous other varieties, all of a 
most interesting character. Flanking these trap dikes are walls 
of metamorphic shales and slates, the striped stone that York 
Beach pebbles are formed from, also here are to be found fine 
specimens of breccia and numerous and extensive beds of syenite 
and numerous other interesting varieties. The student will be 
richly rewarded by a visit here, and with strong limbs, sharp eyes 
and his tool bag, may reap a rich harvest. In the vicinity of 
Portsmouth I find fine specimens of shale, and in the seams of 
the stone occur numerous veins of quartz and calcite or carbon- 
ate of lime. The series belong to one of the oldest orders, and 
one thought to belong to the Cambrian period. 
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I might refer you to numerous other localities in our immediate 
vicinity and throughout the state, but you will acquire a knowl- 
edge of them as you pursue your studies and investigations later 
on. New Hampshire, although not furnishing many rare gems 
or rich mineral ores, will be found to contain many valuable and 
interesting varieties which can engage your attention for a long 
time to come." 



September 27th, 1899. The President in the chair. The mem- 
bers present gave informal reports of their summer experiences 
and presented the following specimens to the Institute : Miss 
Emma L. McLaren, porphyritic trap and several small boulders 
from Nova Scotia; Mr. Winch, rare specimens of mica from 
Alstead, and beryl from Acworth ; Mr. Huse, milky quartz from 
Auburn and Goffstown, mica schist from Auburn and soapstone 
from Francestown ; Mr. L. W. Colby, fossiliferous limestone from 
Minnesota. 

October 25 th, 1899. The President in the chair. The season's 
work was discussed by Messrs. W. E. Moore, E. J. Burnham, G. 
I. Hopkins and E. P. Richardson. Upon motion it was voted to 
take up the study of mineralogy under the direction of Mr. Hop- 
kins. Mr. Burnham presented to the Section and the Institute 
a copy of Hitchcock's Geology of New Hampshire, received from 
Hon. H. M. Cheney of the governor's council. 

The following members presented specimens : E. P. Richard- 
son, fossiliferous limestone from a boulder, two specimens of 
flinty shale and trap from Ogonquit, Me. ; Mr. Burnham, quartz 
crystals, beryl from Orange and North Groton, epidote from 
Plainfield, chalcedony from Hampstead, trap from Boar's Head, 
tremolite from Randolph, and prehnite from Windham ; Mr. 
Huse, claystones from Mclndoe's Falls on the Connecticut 
River; Mr. Abbott, beryl from Orange, besides a number of 
other specimens. 

November 22d, 1899. The President in the chair. Mr. Hop- 
kms being unable to be present the President addressed the meet- 
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ing upon the classification of minerals for the sake of those be- 
ginning the study of mineralogy. 

Mr. Moore presented specimens of iron pyrites from Manches- 
ter and Mr. Huse gave a boulder picked up in this city containing 
nodules of calcite. 

December 4th, 1899. The Vice President in the chair. The 
meeting was addressed by Mr. Hopkins, who explained the pro- 
posed work in the determination of minerals and the apparatus 
needed. A large number of members signified their intention to 
secure the necessary supplies and take up the work of the Section. 

December 20th, 1899. The Vice President in the chair. The 
regular work in the determination of minerals was done by the 
members under the direction of Mr. Hopkins. 

This being the annual meeting the election of officers was taken 
up and the following elected : 

GEORGE WINCH, President. 
MISS SUSIE C. FOGG, Vice President 
MISS BLANCHE E. lUQYi^Yl, Secretary. 
MISS SARA HUNT, Treasurer. 

EXECUTIVE COMMITTEE. 

GEORGE I. HOPKINS, WILLIAM E. MOORE. 



CHANDLER LECTURE COURSE. 



Through the generosity of Hon. George Byron Chandler, the 
following Course of Lectures has been tendered to the members 
of the Institute : 

November ist, 1899, "The Evolution of Power," by President 
T. C. Mendenhall, of the Worcester Polytechnic Institute. 

December 6th, 1899, "The Story of Evolution," by Prof. Ed- 
ward S. Morse, Director of the Peabody Academy of Science. 

January 3d, 1900, " Birds of the Season," by Prof. Frank M. 
Chapman, of the American Museum of Natural History, New 
York city. 

February 7th, 1900, "The Origin of Mountains," by Prof. Geo. 
H. Barton, of the Massachusetts Institute of Technology, Bos- 
ton. 

March 7th, 1900, "Edible and Poisonous Mushrooms," by Mr. 
HoLLis Webster, Secretary of the Boston Mycological Society. 

April 4th, 1900, "The Culture of the Imagination," by Prof . 
Charles Eliot Norton, of Harvard University. 



DONATIONS. 



The following comprises the donations to the Institute during 
the year 1899: 

BIRDS. 

Ardea virescens ( Green Heron) ; Plectrophenax nivalis, (Snow Bunting) mount- 
ed skeleton. George £. Bumham. 

Accipiter fuscus ( Sharp-shinned Hawk ) ; Cyanocitta cristata ( Blue Jay.) Frank 
C. Twombly. 

Colaptes auratus (Flicker — Hairy Wicket.) William H. Huse. 

Sialia sialis ( Blue Bird ) ; Dolichonyx oryzivorus ( Bobolink ) ; Ardea herodias 
( Great Blue Heron ) ; Agelaius phoeniceus ( Red-winged Blackbird, pair; Nyc- 
tala acadica ( Saw-whet Owl ) ; Ardea virescens ( Green Heron ) ; Botaurus 
lentiginosus ( Least Bittern.) Adam Graf. 

ANIMALS. 

Cervus Virginianus (Virginia Deer) — two specimens. Manchester St. Railway. 
Procyon lotor ( Raccoon ) ; Fells catus ( Wildcat or Bob-cat ) ; Vulpes fulvus ( Red 

Fox ) ; Fiber zibethicus ( Muskrat ) ; Sciurus carolinensis ( Gray Squirrel.) 

Harrie M. Young and Mrs. Mary S. Young. 
Alces americana ( Moose ) mounted head. Frank E. Heald. 
Felis catus ( Wildcat or Bob-cat.) William H. Huse. 
Sciurus hudsonius ( Red Squirrel ) — mounted skeleton. George £. Bumham. 

ENTOMOLOGICAL SPECIMENS. 

Order Odonata — 57 specimens ; Order Orthoptera — 38 specimens ; Order Hemip- 
tera — 63 specimens; Order Neuroptera — 12 specimens; Order Lepidoptera — 
56 specimens; Order Diptera — 32 specimens; Order Coleoptera — 272 speci- 
mens; Order Hymenoptera — 98 specimens; total, 628 specimens. Edward 
J. and George E. Bumham. 

2 Cuckoo Flies, 3 rare Moths, i Worker Bee, i Ichneumon Fly, i Butterfly, i Cal- 
osoma scrutator. Edwin A. Jones, Orlando, Florida. 

Calosamia secropia, female. Miss Minnie Dustin. 

Calosoma scrutator, 2 grasshoppers. Frank Davis, Orlando, Florida. 

Several cases of insects, as a memorial to her son. Mrs. Hannah C. Marshall. 
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MINERALS. 

Fossiliferous Limestone. Lyman W. Colby. 

Specimens of local minerals. George Winch, William H. Huse and Miss Emma 
L. McLaren. 

Specimens of New Hampshire Minerals. William H. Huse, Edwin P. Richard- 
son, Edward J. Bumham, Charles J. Abbott. 

Peacock Copper Ore, from the Little Miner Mine, Butte, Montana. William E. 
Moore. 

BIOLOGY. 

Albino Hompout. Frederick A. Wallace. 

Rattlesnake's skin ( Crotalus durissus.) Edwin P. Richardson. 

Biological specimens in formaline, 47 bottles. Edward J. and George E. Bumham. 
Contributions to above specimens made by William H. Huse and Walter S. 
Abbott. 

Female Tarantula, from Arizona. William C. Clarke. 

Double-headed Snake, Mexican Lizard. George I. Hopkins. 

Shells of Anodonta fluviatilis and Unio complanatus ( freshwater Clams.) Wil- 
liam H. Huse. 

A series of Skulls, being a partial list of the vertebrates of Hillsborough County. 
Edward J. and George £. Bumham. 

TURTLES. 

Shells of all Turtles found in New Hampshire : Chelydra serpentina ( Snap- 
ping Turtle); Chelopus insculptus (Wood Turtle); Aromochelys odoratus 
( Musk Turtle ) ; Chrysemys picta ( Painted Turtle ) ; Chelopus guttatus ( Spot- 
ted Turtle) ; Cistudo Carolina ( Box Turtle.) William H. Huse. 

Chelopus guttalus (Spotted Turtle); Aromochelys odoratus (Musk Turtle) 2; 
Chelopus insculptus ( Wood Turtle ) 2 ; Chrysemys picta ( Painted Turtle ) 4. 
Harrie M. Young. 

BIRDS EGGS. 

57 specimens of eggs, in cabinet. William II. Huse. 
Set of crows eggs. George I. Hopkins. 

BIRDS NESTS. 

Cistothorus stellaris ( Short-billed Marsh Wren ) ; Compsothlypis americana ( Blue 
Yellow -backed Warbler) ; Spizella socialis (Chipping Sparrow.) William H. 
Huse. 

Dendroica vigorsii ( Pine Warbler.) Mrs. John B. Varick. 

INSECTS NE.STS. 

White-tailed Homets. Harrie M. Young and Mrs. Mary S. Young. 
Several Mud Wasps from Florida. Edwin A. Jones, Orlando, Florida. 
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WOODS. 

Commercial woods of Florida. Edwin A. Jones, Oriando, Florida. 
Wood pecuUariy separated. Luther C. Baldwin. 
Bark from Tupelo tree. William H. Huse. 

ART. 

Painted panel, " Manchester Conferring the Laurel Wreath on her Dead Heroes." 

Miss Anna Custer. 
Oil portrait of Col. John S. Kidder; oil portrait of Mrs. John S. Kidder. Mrs. 

Susan S. Palmer. 
Medallions of Van Dyke, Emerson, Hawthorne, Ix)ngfellow, Poe, Liszt, Chopin, 

Dante, Handel, Haydn, Mendelssohn, Beethoven and Gluck. William H. 

Huse. 

BOOKS AND PAMPHLETS. 

OLD BOOKS. 

Morse's Geography, published in 1814; Arts and Sciences, 1806; Manuscript of 
Patriotic Song, written about 1837 by Deacon Gregg, of Derry ; Physician's 
Prescription Book in manuscript, dated 1798; Self Knowledge, John Mason, 
179^; Intellectual Philosophy, Abercrombie, 1841 ; Education, Spurzheim, 
1833 ; The Millennial Church, 1823. William H. Huse. 

GOVERNMENT REPORTS. 

Mineral Resources of the United States, Geological Survey, 2 Vols. ; Year Books, 
Agricultural Department, 8 Vols.; Smithsonian Report; Ku-Klux Conspir- 
acy; Statistical Abstract of the United States Treasury Department, 1894. 
WiUiam H. Huse. 

Year Books, Department of Agriculture, 1897-1988; Scudder's Report on Fossil 
Insects of North America ; Mineral Resources of the United States, Geolog- 
ical Survey, 1897-1898. Edward H. Fogg. 

Ornithological and Entomological Bulletin of the Agricultural Department. Fred 
W. I^mb. 

Volume Describing Routes of the Explorations in Alaska, accompanied with 10 
maps. Gordon Woodbury. 

The Periodical Cicada. L. O. Howard, Government Entomologist. 

EDUCATIONAL. 

Reports of Commissioner of Education, 12 Vols.; Proceedings of National Educa- 
tional Association, 2 Vols. ; Proceedings of International Congress of Educa- 
tion; Proceedings of American Institute of Instruction, 2 Vols.; Promotions 
and Examinations in Graded Schools, Emerson, E. White, LL.D. ; Fourth 
International Prison Congress ; Report on Legal Education ; Short-Hand In- 
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struction and Practice ; The Spelling Reform ; Rise and Growth of the Nor- 
mal School Idea in the United States; Report of Committee on Secondary 
School Studies ; Statistics of Public Libraries in the United States and Cana- 
da ; History of Education — one volume each of Tennessee, Massachusetts, 
Iowa, Ohio, Michigan and Rhode Island ; Education, Vol. IX, Sept. 1888 to 
1891. William H. Huse. 

STATE REPORTS. 

First Report of the New Hampshire Association of Boards of Health ; Report of 
State Board of Health, 1897-1898; Session Laws of New Hampshire, 1867 to 
1887, 4 Vols., also 1889-1891 ; Constitutional Conventions of 1876 and 1889; 
Memorial Addresses ; Biographies of New Hampshire Legislators. William 
H. Huse. 

State Department Reports for seventeen years. Myron W. Haseltine. 

CITY DOCUMENTS. 

City Reports for 1847, 1852, 1856, 1861, 1865, ^867, 1868, 1869, 1872, 1873, '875, 
1876, 1877, 1880; Manchester Directory, i860; School reports, 1866 to 1887, 
4 Vols. ; Report of Trustees of City Library. William H. Huse. 

City Reports for 1854, 1855, 1856, 1857, 1858, i860, 1865, ^^68, 1870, 1872, 1878, 
1879, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1889, 1891, 1892, 1893, 
1894, 1895, 1896, 1897 ; Inaugural Address of Hon. Charles H. Bartlett; Inau- 
gural Address of Hon. Person C. Cheney ; Valedictory Address of Hon. Isaac 
W. Smith ; Valedictory Address of Hon. Person C. Cheney; Valedictory Ad- 
dress of Hon. Horace B. Putnam ; Valedictory Address of Hon. George H. 
Steams^ Oscar Perkins. 

City Reports for 1881, 1886, 1887, 1888, 1889, '890. Charles J. Abbott. 

MISCELLANEOUS BOOKS. 

Greeley's Arctic Expedition, 2 Vols. ; Reminiscences of Class of 1886, Victor E. 

Stevens; The Great Cryptogram, Ignatius Donnelly; Native Trees, L. W. 

Russell ; Lessons in Zoology, Claribel Oilman ; Bee Keeper's Guide, A. J. 

Cook. William H. Huse. 
Set of Encyclopaedia Brittanica. Union Publishing Company. 
Scientific American, 5 Vols. Myron W. Haseltine. 
A Preliminary List of the Birds of Belknap and Merrimack Counties, Compiled 

by Ned Dearborn. Rev. Dr. C. S. Murkland. 
Set of Hitchcock's Geology of New Hampshire, with Accompanying Charts. 

Hon. Harry M. Cheney. 
Proceedings at the Dedication of the Soldiers Monument, September nth, 1879. 

Manchester Cadets. 
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FURNITURE AND FURNISHINGS. 

Botanical Cabinet. Mrs. L. B. Clough. 

Plate-glass Mirror ; Wall Cabinet, containing a Dissecting Microscope for field 
work, and various articles for use of the Entomological and Botanical Sec- 
tions. J. Brodie Smith. 

Sash Curtains for Council-room and Library. Miss May W. Davis. 

Inkstand, pens and bottle of ink ; Match-holder made from fungus. William H. 
Huse. 

Articles for toilet room. Charles J. Abbott. 

MISCELLANEOUS. 

Electric Light for rooms. Manchester Electric Company. 

$100 — to be used in purchasing cabinets; $315 — ^for "Chandler Lecture Course." 

Hon. G. Byron Chandler. 
Ornithological Chart. Mrs. J. W. Fellows. 
Two Charts of North America, showing Zoological Zones. Miss Uusula M. 

Bumham. 
Frames for above. J. E. Perkins. 
Map of the United States; old Spinning-wheel; old Iron Firetongs; old Pewter 

Pot. William H. Huse. 
Indian Arrow Heads, Indian Pottery, etc. ; Chinese Wooden Spoon. George E. 

Bumham. 
Skull dug up on lot at northeast comer of Concord and Chestnut streets. Frank 

M. Frisselle. 
Montenegrin Sword ; old Newspapers ; old Map of the World. Mrs. Elizabeth 

M. Coaker. 
Music, furnished at public meeting, March 2 2d, Manchester Symphony Orchestra. 

LOANS. 

Mounted head of Rangifer tarandus, ( Caribou.) G. P. Merrifield, Derry Depot. 
2 spinning-wheels, 2 clock reels, i ordinary reel, i hand reel, i cradle, i fire shovel, 

I set wooden swifts, I pair wooden shoes, i fire bucket, i chair, i iron pan. 

Harrie M. Young and Mrs. Mary S. Young. 



SECTIONS ADMITTED. 

Manchester Electric Club — A, Physical Science, January 12th. 
Manchester Entomological Club — B, Entomology, January 17th. 
Manchester Botanical Club — C, Botany, January 17th. 
Manchester Ornithological Club — D, Ornithology, January 24th. 
Manchester Art Association — E, Fine Arts, February 14th. 
Geology and Mineralogy — F, June loth. 
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OFFICERS. 



The officers of this corporation shall be a President, Vice Pres- 
idents, (the number of which to be determined by provisions 
hereinafter made) a Treasurer, a Clerk, a Corresponding Secre- 
tary, a Curator, and a Council constituted as hereinafter pro- 
vided, all of whom shall be elected annually and hold their offices 
respectively for one year and until their successors are elected 
and qualified. 

DUTIES. 

President. The President shall preside at all meetings of the 
association and discharge' the usual duties of that office. He 
shall be the executive officer of the corporation and also be the 
presiding officer of the Council. 

Vice Presidents. In the absence of the President a Vice Pres- 
ident shall preside in his stead and discharge all the duties of the 
office, excepting that he shall not be the extcutive officer of the 
corporation. 

Treasurer. The Treasurer shall discharge all of the usual du- 
ties of that office and shall give bond for the faithful performance 
of his duty, in such amount with sufficient sureties as shall 
be detennined by the Council. He shall have the custody of the 
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seal of the corporation and shall render a report, suitably audit- 
ed, of the financial condition of the association at the time of the 
annual meeting. 

Clerk, The Clerk shall perform all of the usual duties pertain- 
ing to his office and such other duties as may be required from 
time to time by the Council, and shall be sworn to the faithful 
performance of his duties. He shall also be clerk of the Council. 

Corresponding Secretary, The Corresponding Secretary shall 
discharge all the duties customary to his office, shall conduct 
correspondence with other associations and persons alike interest- 
ed, shall have the care and custody of the documents, books and 
papers not connected with or incident to the records and papers 
not properly belonging to the office of the Clerk, and he shall 
perform all such other duties as the Council may require. 

Curator, The Curator shall have the care and custody of the 
library, cabinet, art gallery and other property of the Institute, 
and perform such other duties as may be required by the Coun- 
cil. 

Council, The Council shall consist of not less than seven mem- 
bers, and the number required for such membership, in addition 
to President, Clerk. Corresponding Secretary, Treasurer, Cura- 
tor, and Vice Presidents, as hereinafter provided, shall be elect- 
ed annually by the corporation. The Council shall have power 
to appoint all necessary committees. 

MEMBERSHIP. 

Any association, club or organization may become a membei 
of this corporation, with the approval of the Council, by filing 
with the Clerk an application stating the name and purpose o\ 
such organization, with a request to be admitted as a member, 
and the payment of one dollar. Such membership, when obtain- 
ed, shall make by the operation of this by-law all of the members 
of said association, club or organization members of this corpor- 
ation upon subscribing to the by-laws. 

Any person may be elected to membership by the Council up- 
on being recommended by two members, paying the Treasurer 
the sum of one dollar and subscribing to the by-laws. All appli- 
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cations for membership should designate the section or sections 
with which the applicant will unite. 

Any person may be elected a corresponding member of the 
Institute by a unanimous vote of the Council, and such mem- 
ber shall be exempt from the payment of dues and membership 
fee. Any person who shall pay to the Institute th« sum of one 
hundred dollars at anyone time shall, on his request, be elected 
a life member, and as such shall be exempt from all further dues 
and assessments. 

SECTIONS. 

Any association, club or organization, admitted to membership 
as hereinbefore provided, may become a section, which shall be 
designated alphabetically by the Council, and have authority to 
establish its title, to maintain its autonomy and manage its affairs, 
not inconsistent with these by-laws. 

Each section shall have a chairman who shall discharge all of 
the duties pertaining to such office and ex-officio be and become 
a Vice President of the association and a member of its Council. 
Such chairman shall be elected by the section at or before the 
time of the annual meeting of the association and his election 
shall be certified by the Secretary of the section to the Clerk of 
the corporation. 

Five or more members may organize a section, with the ap- 
proval of the Council. 

MEETINGS. 

The annual meeting of the corporation shall be held upon the 
first Wednesday of January, at such hour and place as the Clerk 
shall deem expedient. Special meetings may be held at such 
time and place as the Council shall deem expedient. Notice of 
all meetings shall be given by publication in some newspaper in 
the city of Manchester by one publication at least ten days 
prior to said meeting or by written or printed notice by mail to 
the last known address of each member at least ten days prior 
to the meeting. 

DUES. 

The annual dues .shall be three dollars, payable in advance. 
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New members shall be charged for whole months or fraction there- 
of to the time of the next annual meeting. Any person who fails 
to pay 3uch dues for one year shall cease to be a member, and 
his or her name may be stricken from the roll by vote of the 
Council, after notice by the Clerk of the corporation setting forth 
such delinqnency and the provision of this by-law, and any mem- 
ber may be removed by the Council for cause upon charges after 
due notice and hearing. 

QUORUM. 

At any meeting of the corporation ten members shall consti- 
tute a quorum. 

AMENDMENTS. 

These by-laws may be altered or amended at any meeting of 
the association, notice having been given of the proposed change. 



The following Amendment to the By-Laws was adopted June i , 
1900: 

BRANCHES. 

Five or more persons organizing themselves as an association, 
or any association previously formed, the purposes of which are 
harmonious with those of the Institute and which consists of five 
or more persons, not residents of Manchester, may apply for 
membership in the Institute and, upon election, shall become a 
branch of the same. Such branch, as a whole, shall be entitled 
to all privileges and subject to all rules which refer to indi- 
vidual members and shall, in a general way, be regarded and 
treated as such. It shall be incumbent upon such branch to 
make return to the Clerk of the Institute of the names and ad- 
dresses of its members and of its ofiicers at the time of their elec- 
tion, together with a report of the condition and year's work of 
the branch. 

Any individual member of such a branch, being a non resident 
of Manchester, shall be entitled to the general privileges of the 
Institute Rooms, Library and Collections and to such other priv- 
ileges as the Council may from time to time extend. 
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Albert L. Clough, Presidait, 

Edward J. Burnham, Corresponding Secretary, 

Nor WIN S. Bean, Treasurer, 

Harrie M. Young, Clerk, 

George I. Hopkins, Curator, 

COUNCIL. 



Albert L. Clough. 
Edward J. Burnham. 
Nor WIN S. Bean. 
Harrie M. Young. 
George I. Hopkins. 
G. Byron Chandler. 
J. Brodie Smith. 
Wm. K. Robbins. 
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Henri ScHi^FFER. 
Oliver E. Branch. 
Charles J. Abbott. 
Mrs. S. C. Brown. 
Mrs. Annik V. Batchkldkr. 
Wm. H. Husk. 
Gkorgk Winch. 



ROLL OF MEMBERS. 



Jan. I, 1901. 



Abbott, Miss Annie F. 
Abbott, Florence L. 
Abbott, Mrs. Hattie S. 
Abbott, Miss Maude C. 
Abbott, Charles J. 
Abbott, Walters. 
Adams, Charlotte R. 
Africa, Walter G. 
Aldrich, Dr. E. B. 
Aldrich, Mrs. E. B. 
Allen, Mrs. Fred L. 
Andrews, Frank E. 
AnseU, William H. 

Bailey, Henry L. 
Balch, Mrs. Charles E. 
Baldwin, E. T. 
Baldwin, Mrs. E. W. 
Bancroft, Clarence 
Barker, Miss Ella F. 
Barlow, Burton 
Barnes, Miss Mary F. 
Barney, Hial 
Bartlett, Rev. A. Eugene 
Bartlett, Mrs. A. Eugene 
Batchelder, Frederick W. 
Batchelder, Mrs. Annie V. 
Batchelder, Miss Kate E. 
Bean, Norwin S. 
Bickford, Charles W. 
Bickford, Mrs. Emma S. 
Bisco, George 
Blair, Mrs. Eliza N. 
Blake, Miss Annie F. 
Llood, Mrs. Lavina K. 
r,ossi, Arnold L. 
Bourne, Mrs. Harriet K. 
Bourne, Henry D. 
Bourne, Miss Meta 



Bounie, Stephen N. 
Boutwell, Mrs. Mary S. 
Bower, Fred B. 
Branch, Oliver E. 
Branch, Mrs. Sarah C. 
Brickett, Miss Mabel J. 
Broderick, James A. 
Brooks, Miss Gertrude H. 
Brown, Mrs. Abby S. 
Brown, Qeorge H. 
Brown, Dr. James S. 
Brown, Mrs. Marie E. 
Brown, Mary E. 
Brown, Mrs. S. C. 
Bryant, E. M. 
Buck, William E. 
Bullock, Dr. Lillian G. 
Burbank, William E. 
Burnham, Miss Bessie I. 
Buniham, Edward J. 
Buniham, Mrs. Edward J. 
Burnham, George E. 
Burnham, Henry E. 
Butman, Mrs. Jennie C. 
Butterfield, Miss Annie C. 
Byrne, Miss Edith N. 

Call, W. R. 
Carpenter, Frank P. 
Carpenter, Mrs. F. P. 
Carpenter, Josiah 
Carpenter, Mrs. Josiah 
Carter, George C. 
Cass, Edgar D. 
Castor, Mrs. Edgar E. 
Caswell, Fred M. 
Challis, Frank H. 
Chandler, Mrs. Fanny M. 
Chandler, George Byron 
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Chandler, George H. 
Chandler, John M. 
Chase, C. Edwin 
Cheney, Miss Georgia M. 
Cheney, Miss Ruth I. 
Christophe, Sebastian 
Christophe, Mrs. S. 
Clapp, Allen N. 
Clapp, Horace T. 
Clarke, Mrs. Olive Rand 
Clarke, William C. 
Clement, Miss Mary A. 
Cleworth, Harold B. 
Cleworth, John 
Cleworth, Mrs. John 
Cleworth, Mildred W. 
Clough, Albert L. 
Clough, Mrs. LB. 
Clough, Miss Nora B. 
Collins, Mrs. E. H. 
Cooper, Miss Emma J. 
Corey, William 
Corson, Miss Annie R. 
Cottrell, Benjamin S. 
Court, Ormsby A. 
Crafts, George P. 
Crafts, Mrs. G. P. 
Crosbv, UbertoC. 
Crosby, Mrs. U. C. 
Cross, David 
Cross, Mrs. David 
Currier, Dr. Edward H. 
Currier, Mrs. Emma F. 
Currier, Edward S. 
Currier, Mrs. Moody 
Custer, Miss Anna 

Dana, Miss Mary F. 
Daniels, Miss Belle R. 
Davis, Miss Edith H. 
Davis, George M. 
Davis, Mrs. G. M. 
Davis, Miss May W. 
Derby, Miss Lizzie M. 
Dickey, Miss Esther M. 



Dodge, Mrs. Helen K. 

Dole, A. W. 

Dow, Miss Florence 

Dow, Miss Sarah E. 

Dowd, Mrs. Mary H. 

Downs, Mrs. Clara L. 

Dowst, Miss Ella M. 

Dowst, John 

Drew, Mrs. Annette H. 

Dustin, Charles R. 

Dustin, Mrs. C.R. 

Eames, William M. 
Eames, Mrs. Hortense H. 
Edgerly, Clarence M. 
Ela, Miss Emma J. 
Elliott, Mrs. Medora W. 
Elliott, William H. 
Elliott, Mrs. W. H. 

Fairbanks, Miss Elsie D. 
Farmer, Mrs. LucindaL. 
Felch, Miss Sadie C. 
Fellows, Joseph W. 
Fellows, Mrs. J. W. 
Ferren, Miss Kittie J. 
Ferrin, A. W. 
Fogg, Edward H. 
Fogg, Miss Susy C. 
Foster, John 
Foster, Mrs. John 
Fracker, Miss M. Alma 
Francis, Miss Florence M. 
French, Charles H. 
French, Mrs. Emma B. 
French, Dr. L. Melville 
French, Mrs. Mar>' E. 

Gage, Miss Mar>' J. 
Gault, John 
Gay, Miss Annie M. 
George, Miss Ethel L. 
Gillan, Miss Jean 
Gooden, Miss Kate M. 
Gorrell, Mrs. M. M. 
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Graupner, Miss Amelia L. 
Graupner, Miss Hulda C. 

Hadcock, Mrs. William 
Hale, Arthur H. 
Hale, Fred C. 
Hall, Miss E. Alfreda 
Hartshorn, Fred G. 
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Heald, Frank E. 
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Holt, MissE. Blanche 
Hope, Miss Ella 
Hope, Miss Lucy Maud 
Hopkins, George I. 
Hoyt, William J. 
Hubbard, Miss Martha W. 
Hunt. Mrs N. P. 
Hunt, Miss Sara 
Hurd, Henr>'N. 
Huse, Mrs. Isaac 
Huse, William H. 
Huse, Mrs. W. H. 
Hyde, T. McEwen 

Jackson, George R. 
James, Mrs. Mar>' J. 
Jenkins, A. A. 

Kemp, Miss Bertha L. 
Kendall, Mrs. John M. 
Kendall, Willis B. 
Kennard, Samuel C. 
Kennard, Mrs. S. C. 
Kew, Mrs. Ursula M. 
Knowlton, Mrs. Maud Briggs. 



Lamprey, Miss Alice Maud 
Lane, Thomas W. 
Lewis, Walter H. 
Livingston, Frank C. 
Lockhart, Rev. Burton W. 
•Lockhart, Mrs. Frances U. 
Longa, Charles E. 
Lord, Miss M. Eugenia 

Mack, Miss Isabella G. 
MacLeod, Mrs. Alberta A. 
MacLeod, Donald 
Mallard, KarlL. 
Manning, Charles H. 
Manning, Mrs. Frances Fay 
Manning, Robert L. 
Marr, Mrs. Frances 
Marshall, MissAlice 
Martin, Frank E. 
Martin, Miss Winona M. 
McAllister, George I. 
McAllister, Mrs. Mattie H. 
McDuffie, Charles H. 
McDuffie, Mrs. Laura B. 
McKean, Miss Ellen E. 
McLaren, Miss Emma L. 
McLaren, H. N. 
McLaren, Miss Mary E. 
Means, Mrs. Elizabeth A. 
Merrill, Albert 
Mitchell, Miss Mary W. 
Mooar, Miss Linda Hunter 
Moore, Miss Florence H. 
Moore, Miss Helen M. 
Moore, Miss Marcia M. 
Morrill, Miss Florence M. 
Morrill, Mrs. Hattie T. 
Morse, Mrs. Clara H. 
Morse, Henry H. 
Morse, Mrs. L. L. 
Morse, Miss Millicent S. 
Morse, Dr. M. V. B. 
Moulton, Miss Fannie D. 
Moulton, Miss Mar>' E. 
Murkland, William E. 
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Nelson, James M. 
Nichols, William T. 
Normand, Miss Eva 
Nutt, Miss May F. 
Nutting, Fred S. 

Olzendam, Mrs. A. P. 
Ormsby, R. S. 
Osgood, Anson G. 

Parker, Henr>' W. 
Parker, Miss Nellie C. 
Parker, Walter M. 
Parker, Mrs. W. M. 
Patten, Miss Annie W. 
Peaslee, Mrs. Nellie D. 
Peaslee, Robert J. 
Perkins, David W. 
Perkins, Mrs. Frederick 
Phillips, Miss Grace A. 
Phinney, George H. 
Preston, Mrs. M. Clara 
Price, Mrs. S. E. 
Priest, Miss Electa M. 
Priest, Mrs. Lucia Mead 

Reed, Miss Helen E. 
Richardson, Charles L. 
Richardson, Edwin P. 
Richardson, Miss Florence 
Richardson, Mrs. Harriet B. 
Richardson, Miss Harriet H. 
Richardson, Herbert E. 
Richardson, James M. 
Richardson, Miss Theodora 
Richardson, Miss Susan A. 
Robbins, Mrs. Ellen R. 
Robbins, William K. 
Robinson, Ed. R. 
Robinson, Dr. J. Franklin 
Rowe, Miss Olive A. 
Ryder, Bayard C. 

Sanborn, A. H. 
Sargent, Herbert G. 



Sargent, F. W. 
Schgeffer, Henri 
Shontell, Frederick W. 
Simmons, Mrs. E. M. 
Simmons, Walter W. 
Simons, Mrs. Grace A. 
Slayton, Edward M. 
Smith, Mrs. A. D. 
Smith, Arthur J. 
Smith, Dante 
Smith, Miss Emily E. 
Smith, J. Brodie 
Smith, Leonard G. 
Smith, Miss May L. 
Smith, Miss Nellie M. 
Snow, Miss Nellie W. 
Spaulding, F. L. V. 
Squire, Miss H. L. 
Stanton, Miss Theresa B. 
Staples, Rev. Charles J. 
Staples, Mrs. Grace D. 
Stark, Augustus H. 
Stark, Mrs. A. H. 
Steams, H. A. 
Stevens, Victor E. 
Stockbridge, Dana W. 
Straw, Herman F. 
Straw, Mrs. H. F. 
Stuart, Miss Alice M. 

Taintor, Charles W. 
Taggart, Miss Alice C. 
Thompson, A. W. 
Tolman, Miss Mary M. 
Topliff, Miss Ellen A. 
Tuson, Miss Eva F. 
Tuttle, Miss Hattie S. 
Tynan, Miss Mary G. 

Varick, John B. 
Varick, Mrs. Melusina H. 
Varick, Mrs. Thomas R. 
Varick, Dr. W. R. 
Varney, David B. 
Vamey, Miss Emma L. 
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SECTION A. 

PHYSICAL SCIENCE. 



REPORTS OF MEETINGS— 1900. 



Monday evening, Januar>' 15. A repetition of the pen- 
dulum experiment for the determination of the vahie of the ac- 
celleration of gravity and for the demonstration of the earth's 
rotation, under the direction of E. J. Burnham, Albert L. Clough, 
and G. I. Hopkins. 

Monday evening, February 5. An exhibition of the Ives 
Kromskop and explanation of the principles and practice of 
color photography. Albert L. Ci.ough. 

Monday evening, February' 26. A review of the life of 
Joseph Henry and his contributions to physical science. 

Edward J. Burnham. 

Monday evening, March 12. The Automobile, the Vehicle 
of the Future. Illustrated by lantern slides. 

Albert L. Clough. 

Monday evening, March 26. The Evolution of the Horse. 

William H. Huse. 
Monday evening, April 9. The Life and Work of Moses Ger- 
rish Farmer. Walter S. Abbott. 

Monday evening, April 23. The Modern Newspaper, with 
excursion through the plant of the Union Publishing Company. 

Edward J. Burnham. 
Monday evening, May 7. The Three-Color Printing Pro- 
cess. Albert L. Clough. 

Monday evening. May 21. Eclipses; with special reference 
to the approaching solar eclipse of May 28. 

George I. Hopkins. 
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Monday evening, June 4. Wireless Telegraphy ; with dem- 
onstration by means of apparatus. H. A. Stearns. 

Monday evening, October i. The Recently Discovered Ele- 
ments Radium and Polonium. Henri ScHi^FFER. 

Monday Evening, October 15. An Excursion into the Realm 
of Atoms. Rev. Chari^es J. Staples. 

Monday evening, November 12. The Modem Giant and His 
Youthful Rival ; a discussion of the steam and gas engine as 
prime movers. Albert L. Clough. 

Monday evening, November 26. Some Lessons from Evolu- 
tion ; with particular reference to the relation of environment to 
development. William H. Huse. 

Monday evening, December 10. Physical Science in Ameri- 
ca ; with special mention of the work of Benjamin Franklin, 
Benjamin Thompson and Thomas C. Mendenhall. 

Edward J. Burnham. 
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GEORGE E. BURNHAM, Vice President. 
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WALTER S. ABBOTT, Treasurer. 

EXECUTIVE COMMITTEE. 

DR. LILLIAN G. BULLOCK, HULDAC. GRAUPNER, 
MAY L. SMITH. 
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SECTION B. 

ENTOMOLOGY. 



REPORTS OF MEETINGS— 1900. 



Monday evening, January 8. Regular meeting; fourteen mem- 
bers present. The President in the chair. 

Lillian G. Bullock, M. D., Chairman of the Executive Com- 
mittee, submitted the program for the coming six months, and 
the same was adopted without change. 

Before opening upon the regular program, the President gave 
a brief introductory talk on the work of the engraver beetle, sug- 
gested by a section from a limb of the white pine, recently pre- 
sented by J. J. Dearborn, M. D., of Salisbury, N. H. The spe- 
cimen is one and a half inches in diameter and two feet in length, 
the entire surface being elaborately carved by the lar\'3e of this 
insect, w-hich did considerable damage to the white pine in Sal- 
isbury and vicinity during the j^ear 1899. 

George'E. Burnham read a paper on *'Pond Life in Winter," 
with special reference to a pool with muddy bottom, near the Bald 
Hill road. Here had been found the water scori)ion (Nepaapi- 
culata), the larvae of several species of dragon- fl\', stone-fly, and 
caddice-flylar\'3e, a species of Gyrinus in considerable numbers, 
also two of the Hydrophilidae, and two species each of the Dy- 
ticidae and Corisidae. The lar\'ae of the "cob-house" building 
caddice-fly exceeded an^^ other insect in numbers at this station. 
In a brook not far distant, the pebble building caddice fly abounds 
in the vegetable covering of the submerged stones, and they are 
also abundant in similar situations in the brook which crosses 
Smyth road — in each instance the insects finding both building 
material and food brought to them by the swiftly flowing water. 
At the conclusion of the paper and a brief discussion, the re- 
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mainder of the evening was devoted to a comparative study of 
the venation of the wings of the Nymphalidae. 

Monday evening, Januar>' 22. Regular meeting ; fifteen metn- 
bers present. The President in the chair. 

Lillian G. Bullock, M. D., presented a paper on '*Some Analo- 
gies between Insect and Human Anatomy. ' ' Some time was de- 
voted to the definition of the terms * *homologue' ' and ' 'analogue' ' 
and the use of the same terms for parts which present analogies 
rather than homologies was explained by the fact that the early 
scientists, who gave names to the parts of the insect structure, 
were in general familiar with human anatomy before they gave 
attention to entomology, and applied to the latter science the 
terminology to which they were already accustomed. The cran- 
ium, in both man and insect, contains the brain, while the heads 
of each present a further similarity in the tendency toward the 
specialization of external organs of sense. The tergum, pleura 
and sternum of the thorax in insects were suggestive of the spine, 
ribs and sternum in man ; while in both forms of life the muscles 
act variously as rotators, elevators, depressors, adductors, ab- 
ductors, flexors and extensors. The nerves of insects, as in man, 
are specialized as sensory and motor, and nerves of special sense; 
the outer layer of the brain is grayish in color, and the medul- 
lary portion is white. There is a sympathetic nervous system, 
which supplies the heart, oesophagus and salivary glands, and 
also sends off branches to join the principal ner\-ous system. 
The alimentary canal of the insect is divided naturally into 
parts somewhat similar in form and function to the divisions of 
the same canal in man, and have received, in general, the same 
names. The insect's heart, while not resembling the human 
heart in shape, performs the same office. The blood in insects 
is composed of serum, in which float corpuscles, and the blood 
is aerated by coming in contact with the oxygen of the air, and 
the process of respiration, as in the higher animals, is carried on 
by muscular contraction and relaxation. 

The President gave the next in his series of talks for begin- 
ners; his subject being ''Coleoptera." 



OF ARTS AND SCIENCES. ±5 

Monday evening, February 5. Regular meeting; fourteen 
members present. President in the chair. 

By reason of a conflict in dates, Section A met on the same 
evening, and through an amicable arrangement each section in 
turn became guest of the other. The special feature of Section 
B's contribution was a paper by the Secretary, **Noteson Or- 
thoptera." 

Monday evening, February 19. Regular meeting; thirteen 
members present. The President in the chair. 

The Diptera supplied the topic for the President's elementary 
talk. 

Miss Amelia L. Graupner read the paper of the evening, 
**Bees ; a Study in Venation." The paper, which was illustrat- 
ed by blackboard drawings of special types, and by mounted 
slides of the wings of bees found about Manchester, including 
Andrena, Halictus, Augochlora, Ceratina, Bombus and others, 
led to an interesting discussion of the sub-marginal cells, and the 
relative position of the recurrent nervures. 

Monday evening, March 5. Regular meeting ; twenty mem- 
bers present. The President in the chair. 

A plan for a summer school in connection with the Institute, 
which should enlarge the scope of Sections B, C, D and F, was 
submitted by the President. 

Miss May W. Davis read a paper containing an account of 
personal obser\-ations made during August, 1898, upon Chion- 
aspis furfurus, or the scurfy bark louse, found infesting a Mount- 
ain Ash (Sorbus amtricanus) on the west shore of Lake Winni- 
piseogee. This tree had previously been cut, and had grown 
again, in the form of several shoots from the original trunk. 
The older, woody stems or branches near the ground were en- 
tirely encased by these scales, forming a complete covering, so 
closely did they touch and overlap one another. To the casual 
observer it appeared as a rough, gray bark. Nearer the top 
and on the younger branches, the insects were not so numerous, 
but in the protected spots, as the axils of the branches and twigs, 
the scales appeared to be crowded into uneven layers. On the 
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smaller branches were noticed several beetles of the species Ad- 
alia bi-piinctata, and on a leaf the larv^ae of the same. Their 
presence on the infested tree was significant, although they were 
never obser\'cd devouring the scales. 

The members of the section examined specimens of scale life 
under the microscope, and also made some study of the Stem- 
eyed Flies (vSph\Tacephala brevicornis) found by the President 
on March 4. 

The President closed his series of elementary talks upon the 
orders with some general remarks upon the Hymenoptera and 
their place in the scale of insect development. 

Monday evening. March 19. Regular meeting; seventeen 
members present. The President in the chair. 

Walter S. Abbott read a paper on Anosia plexippus, w^hich 
contained an interesting account of his success in rearing this 
common and beautiful species during the past summer. One 
caterpillar that he had the good fortune to observe during its 
change suspended itself September i, and transformed to a 
chrysalis in the night of the 3d. After this the color of the 
chr\*salis began to darken very slowly, and by the 19th there 
appeared a purplish tinge. On the morning of the 20th the 
faint outline of the wing could be seen through the transparent 
shell of the chrysalis. At eleven o'clock the wing was quite 
distinct ; by three o'clock the veins and spots were plainly vis- 
ible, and at live o'clock the whole chrysalis,, where the wings 
were not plainly to be seen, had turned to a deep purple, al- 
though the butterfly did not emerge until 7:45 o'clock on the 
morning of the 21st. When they first emerge, the wings are 
very soft and flexible and cannot be held erect. In one instance 
the butterfly remained upon a flower in the sunshine over two 
hours before it became strong enough to fly away. 

The remainder of the evening was devoted to a further study 
of venation. 

Monday evening, April 2. Regular meeting ; eight members 
present. The President in the chair. 

George K. Buniham presented a paper upon Termes flavipes, 
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with an account of an observation made upon a considerable 
collection of these insects a few days previous. A large num- 
ber of Termes, comprising workers, soldiers and nymphs, had 
been taken from a single colony found beneath a stone in the 
edge of woods near Derryfield Park. A box was partially filled 
with earth, upon which the insects were placed. At first all 
was confusion, but in a short time order was so far secured that 
the workers, divided in three groups, began excavating as many 
vertical shafts, about three inches apart, while the soldiers stood 
on. guard around them. The nymphs continued in disorder, 
hurr\'ing about, or endeavoring to find shelter at the corners of 
the box. When the workers had descended to the depth of 
about two inches, they began to tunnel horizontally, connecting 
the shafts. As this work progressed, the soldiers, one by one, 
followed until a few only remained about the entrances. So soon 
as the vertical .shafts had been connected by the horizontal tun- 
nel, several workers reappeared, and, running about in search 
of the nymphs, began conducting them below. In a few min- 
utes all were in safety below ground, except one. She had 
lound partial concealment behind a lump of earth in a remote 
corner. Presently two workers reascended and instituted a sys- 
tematic search, finding the stray nymph and conducting her to 
the new habitation. The last of the soldiers then retired, and 
nothing above ground suggested the presence of the * 'white 
ants." Thirty-five minutes elapsed between the placing of the 
Termites in the box and the retirement of the last individual. 

Monday evening, April 16. Regular meeting; four members 
present. The President in the chair. 

In the absence of the Secretary, Dr. Bullock was chosen Sec- 
retar>^ pro tem. Miss Richardson also being unable to be pres- 
ent, her paper was postponed. The President gave an informal 
talk on the relation existing between ants and aphids. 

Monday evening, April 30. Regular meeting; seventeen 
members present. The President in the chair. 

George E. Burnham gave an account of some successful ex- 
periments made by himself while securing plaster casts of the 
nests of Andrena vicina and the holes of Lycosa fatifera. 
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The President occupied the remainder of the evening with 
observations upon the early stages of Blatta germanica, illus- 
trated with the microscope. 

Monday evening. May 14. Regular meeting; ten members 
present. The President in the chair. 

The evening was devoted to the study of new arrivals during 
the past two weeks, among them being Anax Junius, brought 
in by Walter S. Abbott. 

It was voted to hold an outing at Lake Massabesic on Memo- 
rial Day. 

Monday evening. May 28. Regular meeting ; nine members 
present. The President in the chair. 

A comparative study was made of Enallagma civile, and the 
President gave an account of a flight of Formica pennsylvanica, 
which he had recently witnessed. The meeting was then open 
for notes from members. 

Monday evening, June 11. Regular meeting; ten members 
present. The President in the chair. 

A paper on the family Carabidae was presented by William 
H. Huse. It was voted to adjourn for the summer recess. 

Monday evening, October 9, Sections B and D united in a 
joint meeting, in accordance with an arrangement by their re- 
spective executive committees, the purpose being to make a 
brief review, for a few successive meetings, of the general princi- 
ples of vertebrate zoology as a preparation for more advanced 
work later on. Nine members were present. Mrs. Annie V. 
Batchelder, President of Section D, was invited to preside. 

E. J. Burnham, on behalf the executive committees, outlined 
the plan of work suggested, and then gave a succinct account 
of views held at various periods as to the distinction between 
vegetable and animal life. 

It was voted to invite Dr. Lillian G. Bullock to present a 
demonstration of the backbone at the next meeting. 

Monday evening, October 22. Joint meeting of Sections B 
and D ; nineteen members present. 
Dr. Bullock presented a study of the skull and cervical and 
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dorsal vertebrae in man, with comparisons with the lower forms 
of vertebrates. 

Monday evening, November 5. Regular joint meeting of 
Sections B and D ; seventeen members present. President Bum- 
ham outlined the structural characteristics of the Mammalia. 
The remainder of the evening was devoted to a comparative 
examination of the skulls of different types, under the direction 
of Dr. Bullock, with special reference to occipital condyles and 
facial sutures. 

Monday evening, November 19. Regular meeting of Sections 
B and D ; twelve members present. President Batchelder in 
the chair. By request, Mrs. Batchelder gave a report of the re- 
cent meeting of the American Ornithologists* Union at Cam- 
bridge. 

The evening was then devoted to practice in the classifica 
tion of the Ferae by dental and cranial characteristics. 

Monday evening, December 3. Regular joint meeting of 
Sections B and D ; nineteen members present. President Burn- 
ham in the chair. 

The following officers were elected for the ensuing year : 

President — Theodora Richardson. 
Vice President— WsAter S. Abbott. 
Secretary — Susy C. Fogg. 
Treasurer — ^^Charles R. Dustin. 

Executive Committee — Lillian G. Bullock, M. D., Hulda C. 
Graupner, Helen E. Reed. 

The evening was devoted to a study of the foramina of the 
skull, under the direction of Dr. Bullock. 

Monday evening, December 17. Regular joint meeting of 
Sections B and D ; eleven members present. President Rich- 
ardson in the chair. The eyes of vertebrates, with special refer- 
ence to the chiasma and the crossing of the optic nerves, furnish- 
ing the subject of study for the evening. 

Monday evening, December 31. Regular joint meeting of 
Sections B and D ; eighteen members present. The evening 
was devoted to the external structure of fishes, under the direc- 
tion of Mr. Bumham. 



A ROCK RIMMON CATCH. 

Containing Additional Speciks of Orthoptera Noted 
IN THE Vicinity of Manchester. 



BY miss SUSY C. FOGG. 

Westward of our city lies Rock Rimmon, that bold outcrop- 
ping in the chain of granitic ledges which surround our valley. 
The sun and shadows of passing clouds play upon it till, with the 
vari-tinted mists that often envelop it, all the moods of a moun- 
tain are displayed upon its rugged face, but none can know the 
friendliness and shelter of this great rock like the innumerable 
creeping and crawling things that live among its crevices and 
conceive of its having no other use than to afford them oppor- 
tunity for basking in the sunshine. 

Upon the rock, and the barren sandy plains at its base, scanti- 
ly clothed with stunted oaks, pines and wiry grass, we find great 
numbers of the Acrididae, which rise up, multiply and disap- 
pear, with scarcely their usual check from human source or more 
natural enemies. In two hours' time, on a warm day during 
the second week of September, I w^as able to locate fifteen spe- 
cies of Acrididse within small area. This list may be of inter- 
est, as follow^s : 

Sub-Family Tryxaliiiae. 

1 Cliloealtis eouspersa Harris. 

2 Steiiobothrus curtipennis Harris. 

3 Orphulella speciosa Scudder. 

Sub-Family CEdlpodinae. 

4 Arpliia Xaiithoptera Burmeister. 

5 Spharagemon collare Scudder. 

6 Spharagremon boUl Scudder. 

7 Scirtetica marmorata Harris. 

8 Dissosteira caroliua Scudder. 

9 Encoptolophus sordidus Burmeister. 
10 Psinidia feuestralis Serville. 
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11 Circotettix vemiculatus Kirby. 

Sub-Family Acridiiite. 

12 Schistocera rubigrinosa Harris. 

13 Melanoplus ncudderi Uhler. 

14 Melanoplus atlaiiis Riley. 

15 Melanoplus feuiur-rubruui De Geer. 

The unusually dry season of 1900 was most favorable to in- 
crease of the locust tribe, and from a general obser\^ation of the 
locality under consideration, the species appeared evenly distrib- 
uted, though the Melanopli, Arphia xanthoptera, Sphara^emon 
coUare, Dissosteira Carolina, Encoptolophus sordidus and Cerco- 
tettix verruculatus probably predominated. 

Stenobothrus, not so noticeable to the casual observer as the 
bright-winged locusts, was present in good numbers, some very 
good examples of both long and short wings being taken. 

Upon examination of a larger number of specimens and by aid 
of additional descriptive material, I believe Stenobothrus macu- 
lipennis should be cancelled from our list heretofore published 
and Orphulella speciosa inserted in its place. Individuals taken 
the previous year had a tendency to follow S. maculipennis in 
coloration and wing length, but those more recently collected 
have taken on all the varying hues of green, purple and brown 
to w^hich they are entitled and a correspondingly wide range in 
length of wangs. 

The Arphiasof Rock Rimmon are rich and finely marked in col- 
or which together with their substantial size make them most al- 
luring to the collector. 

The vSpecies that I have designated as Spharagemon coUare, 
I take to be the New England fonn of Say\s Gryllus sequalis or, 
as I previously listed, Dissosteira aequalis.. 

Thomas Say's original description of this species was read 
June I, 1824, in the list of ** new Hemipterous insects collected 
in the Expedition to the Rocky Mountains performed by order 
of Mr. Calhoun, vSecretary of War, under the command of Ma- 
jor Irong." 
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Gryllus Fabr. 

I. G. aequalis. — Hcmelytra spotted with brown ; wings pale 
yellowish at base, with a black band and dusky tip. 

Inhabits the United States. 

Head varied with brown and light gray ; thorax varied with 
brown and dull rufous, withacarinate line ; hemel>^ra dark cin- 
ereous, with numerous unequal small dark browTi spots ; wings 
sulphurous at base, then a black band arcuated behind so as 
nearly to reach the inner angle ; tip dark cinereous, darker at the 
angle, or with small fuscous spots on that part ; feet pale ciner- 
eous, spotted with fuscous ; hind thighs within with four black 
bands ; posterior tibiae sanguineous. 

Length to the tip of the hemelytra, one inch and two-fifths. 

Not an uncommon species. The thorax is not gradually 
raised into a carina, but the line is abrupt and of little elevation. 

Our local form is constant in color and structure. It is, how- 
ever, better described by later writers who have carefully sepa- 
rated the numerous species classed under the genus Spharage- 
mon. 

Spharagemon bolli appeared, from my collection, to be some- 
w^hat raie ; but I may have been deceived in this, since it is not 
always easy to distinguish S. bolli from S. collare in flight, the 
color resemblance being quite marked. 

Scirtetica marmorata is a small, clean and handsome species, 
and is fit companion to Psitiidia fenestralis, with which it was 
found. Mr. A. P. Morse, in his '* Notes on the Acrididae of 
New England," published in Psyche^ says of S. marmorata: 
** While usually recognizable by the markings of the tegmina, 
this species is extremely variable in color, and widely so in 
markings, even in the same locality, some examples being chiefly 
ashy, more or less maculate with black ; others chiefly blackish 
fuscous, marked with white, yellowish or reddish brown ; others, 
again, entirely bright rufous, sometimes of the tint of red hema- 
tite. It is one of the handsomest of our locusts, but, next to 
Hippiscus rugosus, is probably the least known of our CEdipod- 
inse, since, though widely distributed, it is extremely local. * * 
I have met with it in but three localities ; in each of these it is 
common, and is found on sandy barrens but scantily clothed with 
vegetation. My specimens were secured between the dates of 
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August 2 and September 5, at Province town, Mass., West 
Chop, M. v., and North Haven, Ct." 

One female in. collection is bright reddish brown ; the males 
are **chiefly blackish fuscous, marked with white." 

Encoptolophus sordidus, with Dissosteira Carolina, belongs 
to the ubiquitous type, and by the remarkable protection gained 
from their ability to acquire, in general color, the particular 
tint of soil which they inhabit, seem destined to hold fast their 
numbers. 

Specimens of Psinidia fenestralis with orange-colored wings 
were plentifully distributed, but none of the rose variety were 
met with during the season, thus proving the latter to be the 
exception. 

I was especially pleased to note the next named trim and cool- 
looking locust as a resident species, though it was certainly not 
rare in this locality, Circotettix verruculatus. To capture it 
requires all the agility and patience of the Odonate enthusiast. 
When at rest upon the rocks, it is so like in appearance to their 
weathered surface that it is not easily discovered till startled by 
your approach. After a short and zigzag flight, accompanied by 
a loud crackling noise, it often alights in the path before you, 
but only to dissolve once more into the general color of the rock 
so quickly that the eye cannot follow. 

Mr. Morse so aptly describes the haunts and mannerisms of 
this species, that I again quote his description, — *'It is found 
plentifully in northern and western New England, its favorite 
haunts being bare ledges on elevated land and low mountains. 
On these it delights to bask in the sunshine, crawling about over 
the lichen-covered and weather-beaten rocks, with whose tints 
its coloring harmonizes, or to hover in the air above them, sharp- 
ly stridulating. Its 'song' in flight is the loudest produced by 
any of our locusts, and consists of a series of separate notes, 
clicks, or snaps, not a rattle, and is readily distinguished by this 
peculiar snapping quality. It is one of the wariest of our lo- 
custs, being especially shy and difficult to approach during the 
warmer part of the day, when it often flies away to a distance of 
several rods and circles about, returning to the place whence it 
started, or dances up and down in the air, snapping loudly." 
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A slight variation was noted in one specimen in collection. 
The usual irregular fuscous band across the middle oLthe wing, 
beyond the pale yellow disk, continued without interruption to 
apex. Structural characteristics were identical with other indi- 
viduals. 

Schistocerca rubiginosa was found usually perched upon low 
oak bushes, where its presence was easily detected by its loud 
stridulation. A fine, large species, not difficult to capture, and 
especially at home in this locality. 

Melanoplus scudderi is the nearest approach to a wingless spe- 
cies yet cited within our limits. It bears marked resemblance 
to the Melanopli tribe, and might readily be mistaken for 
nymph, even in adult stage. I have five specimens in collec- 
tion — three males, two females. The variation in body length 
is noticeable in both sexes. 

New species added to our previous list are Spharagemon boUi, 
Scirtetica marmorata, Circotettix verruculatus, Melanoplus 
scudderi. The remainder of that list we allow to stand until 
further research. 

In this connection we are pleased to acknowledge the addition 
of CBcanthus nigricomis, through inquiry and identification of 
the species by Mr. Samuel Henshaw. In his ** Treatise on In- 
sects Injurious to Vegetation," Harris writes of CEcanthus : **0f 
three species which inhabit the United States, one only is found 
in Massachusetts." From the description following, it would 
appear that he may have taken nigricomis, and other species, 
but did not consider them distinct types. Local examples of 
niveus occur uniformly ivory or pale yellowish white. 



ADDITIONAL NOTES 

ON THE 

ANISOPTERA 

IN THE VICINITY OF MANCHESTER, N. H. 



BY EDWARD J. BURNHAM. 

The drought that prevailed during July and August, 1900, 
was exceptionally severe in the vicinity of Manchester, and, fol- 
lowing the unusually dry summer of 1899, exerted a marked 
effect upon the later Dragonflies. The individuals of the Gom- 
phine and Corduline types, which emerge early in the season, 
were apparently as numerous as in other years ; but there was a 
great decrease in the numbers of individuals of Aeschnines and 
Libellulines. A few species of the latter subfamily, notably 
lyibellula exusta and Plathemis trimaculata, were abundant, ap- 
pearing by the middle of June ; but early in July the drought 
had dried up the smaller streams and nearly all the pools and 
bogs. Even such bodies of water as Stevens' Pond and Lake 
Massabesic were reduced several feet below their ordinary sum- 
mer level, leaving great strips of marsh to dry and bake in the 
sun. The nymphs of Libellula, Sympetrum (Diplax), Leuco- 
rhinia, Aeschna and other late-appearing genera and species 
must have perished by thousands. A few survived, however, 
and when the fall rains had revived the brooks and refilled the 
pools, a limited number of individuals were flying about their 
accustomed haunts, evidently belated and hastening to complete 
their life-work with dispatch. 

In considering how these few surviving Dragonflies came to 
be hovering over streams which for six weeks had shown only 
dry channels, we are easily tempted from the hard road of sci- 
entific investigation to the alluring bypaths of speculation ; but 
there are a few conditions which may be accurately ascertained, 
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and surely an hypothesis may be permitted to stand as an hy- 
pothesis until shown to be inconsistent with known facts. The 
small brook, for example, that crosses Smyth Road, and beside 
which, in the meadows, are mud-holes formed by the removal of 
muck for agricultural purposes, is at least a mile and a half dis- 
tant from any permanent body of water — that is, such as Dorr's 
or Stevens' Pond, capable of sustaining a prolonged drought. 
It is improbable that the few individuals of Leucorhinia intacta 
and Sympetrum rubicundulum found here in September had 
journeyed so far with the benevolent purpose of restocking this 
insignificant and depleted little stream. Plainly, however, if 
these Dragonflies were not immigrants, they were of the old 
stock and had survived, through' special fitness, in the station 
of their ancestors, an unusual period of drought. 

The nymphs of Dragonflies, from necessity, inhabit the mar- 
gins of lakes and ponds, and the portions of streams where 
the water is comparatively still. Clearwater, with a sandy or 
otherwise clean bottom, is, of course, fatal to them, since they are 
there exposed and must soon fall a prey to fishes and to one an- 
other. When, as during the protracted droughts of 1899 and 
1900, the water in a lake or pond recedes until acres of marsh 
are laid bare, some of the nymphs may, and doubtless do, fol- 
low the retiring water line ; but it is to find dangers increasing 
many fold. As the character of the bottom changes, they are 
more exposed, and the fish are relatively more numerous by 
reason of the reduced area. Few Dragonfly nymphs could ex- 
pect to survive under such conditions, and in a pool or brook 
the situation is even worse. But there have been severe 
droughts in this section of the country, certainly from the time 
when the forests were cut away, and probably for centuries be- 
fore, and yet the Dragonflies remain. It is at least plausible to 
assume that some species have developed the capacity to lie 
dormant in the dried or half-dried mud until the returning wa- 
ter, at the end of the drought, shall revive them. 

Writers upon the Odonata have commonly attributed the dis- 
tribution of these insects to their powers of flight, to favoring 
winds, and to the transportation of eggs and nymphs by the 
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currents of streams ; but every careful observer knows that, with 
the potency of these agencies admitted, much remains to be ex- 
plained ; as, for example, why certain species appear to be defi- 
nitely restricted to certain stations within a given area. Nan- 
nothemis bella affords a striking example for the territory about 
Manchester. This little Dragonfly is active, is a fairly strong 
flyer, and remains with us in the imago stage nearly two months 
— from the middle of June through July and into the beginning 
of August ; and yet somewhat careful collecting in the vicinity 
of Manchester has failed to discover Nannothemis bella in more 
than one station. There individuals are numerous. The pools 
on the right of the road leading to Goff's Falls, near Pine Grove, 
are fed by cool springs which, it is believed, never fail. They 
certainly withstood the severe drought of last year. The water 
in this chain of pools is clear, but the bottom is entirely covered 
with a rich growth of sphagnum. Here Nannothemis bella has 
escaped the test of drought, and is it not at least possible that, 
lacking the capacity for survival in ponds whose margins might 
in any year be changed to mere mud-beds, this species long ago, 
after many fruitless trials at distribution hereabouts, found itself 
restricted to the single station where it is now found ? 

But if this theory of tropical hibernation during the dry sea- 
son appears somewhat fanciful when applied to New England 
Dragonflies, we may return to the brook on Smyth Road, and 
to a simple statement of facts. Last July this rivulet, along 
which, in ordinary years, the late-fiying species of Dragonflies 
are abundant, shrank, first to mere puddles, and at last to an 
empty channel, seemingly as dry as empty. But the little stream 
has overhanging banks, a common characteristic of New Eng- 
land brooks when flowing through deep meadow land, and un- 
der these banks, in several reaches of considerable extent, the 
mud remained moist thioughout the drought. A small number 
of living Dragonfly nymphs were found here on the occasion of 
several visits, and some of them undoubtedly survived the 
drouth, to emerge as the imagos observed here in September, 
going as contentedly about their affairs as if thousands of their 
companions had not perished — an example of the survival of the 
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fittest under the stress of extreme conditions. A similar state of 
things was observed along the channel of the brook which, in 
all but extremely dry seasons, flows from Stevens* Pond, and 
also along the dry course of the brook that crosses the road 
near Massabesic. In each case the nymphs were living, not in 
water, but in very moist mud, and it is probable that cannibalism 
had quite as much to do with the reduction of their numbers as 
did the failure of their water supply. 



The drought that prevailed in the vicinity of Manchester dur- 
ing the summer of 1900 interfered seriously with the work of 
increasing the Institute's collection. Eight additional species 
of Anisoptera were secured, however, atid the females of two 
species of which the Institute already possessed the males. The 
additions are as follows : 



Sub-Family Gomphinae. 



Tachopterix Selys. 

Tachopterix thoreyi Hagen. 
Calvert, p. 241. . 

These Dragonflies were flying in considerable numbers on the 
sandy pine plains near Cohas Brook, on June 5, and two speci- 
mens were secured on the River Road North June 8. Calvert 
had not seen the female when he compiled his Catalogue, and 
he repeats the description, * * Vulvar laminae reaching base of 
appendages." In the specimens at hand, the vulvar laminae 
nearly reach the apex of the appendages. Otherwise, the de- 
scription fully corresponds. 

Ophiogoini>lius Selys. 

Ophiogoniphus rupinsulensis Walsh. 
Calvert, p. 242. 

Not abundant, and seemingly restricted in this locality to Co- 
has Brook. 

Gomphus Leach. 

Gomphus abbreviatus Hagen. 
Calvert, p. 243. 
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Found in considerable numbers at Cohas Brook ; also near 
Lake Massabesic, and on the Hooksett Road. 

Sub-Family Cordulegasterinse. 



Cordulegaster Leach. 
Cordulegaster uiaculatus Selys. 
C5alvert, p. 246. 

Three specimens, all males, were taken at the brook near 
Smyth Road on June 17. No others have yet been recognized 
in this vicinity. 

Sub-Family Aeschuiuae. 



Epiaeschna Selys. 

Epiaeschna heros Fabricius. 
Calvert, p. 246. 

This large Dragonfly is not common about Manchester, a few 
specimens only being secured each year. It is abundant at 
Hampton, and on one day in June, 1900, hundreds of imagos, 
not teneral, were found entangled in seaweed at York Beach. 
A lunch basket was nearly filled with them by a party of excur- 
sionists from this city. 

Sub-Family Cordulinae. 

Didymops Rambur. 

Didymops transversa Say. 
Calvert, p. 250. 

Not abundant, but seemingly widely scattered in this vicini- 
ty. It flies early in June, frequents thickets, especially along 
wooded roads, and very likely falls a comparatively easy prey 
to the birds. 

Tetragoneuria Hagen. 

Tetragoneuria cyuosura Say. 
Calvert, p. 252. 

If this insect is cyuosura, it differs from the published descrip- 
tions in that the superior appendages of the male have an acute, 
inferior spine at the basal third. 
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Sub-Family LibellulinaB. 



Pantala Hagen. 

Pantala flavescens Pabricius. 
Calvert, p. 254. 

As stated in Volume I. of the Proceedings of the Institute 
(P- 35> 1S99), a male of this species was taken on an island in 
the Merrimack River at Amoskeag, September 6, 1898. A fe- 
male was flying with the male when first observed, but escaped 
capture. September 17, 1900, a female, teneral, imagination 
evidently having but recently occurred, was taken on the same 
island. No other individuals have yet been recognized in this 
vicinity, and it is probable that Manchester is near the extreme 
northern limit for this species in eastern North America. 
Platliciiiis Hagen. 

Plathemis trimaculata De Geer. 
Calvert, p. 259. 

Several females of this species have been added to the collec- 
tion. They were quite abundant from the first to the middle 
of June, being fully two weeks earlier than Libellula pulchella, 
to the females of which species they bear so strong an apparent 
resemblance. 

Naunothemis Brauer. 

Nannotheuiis bclla Uhler. 
Calvert, p. 260. 

This dainty little Dragonfly was found in considerable num- 
bers at the chain of pools on Goff's Falls Road, from about the 
middle of June to the first of August. As stated above, it has 
been found at no other station near Manchester. 



The list of Anisoptera in the collection of the Institute is as 
yet by no means complete for this vicinity, but in so far as the 
species have been definitely determined, it is repeated here for 
the convenience of members. 

Diplax Charpentier has given place to Sympetrum Newman, 
the latter having priority and being now generally used by writ- 
ers upon the Odonata. 
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I. Family Aesclinidae. 



I. Sub-Family Gompliinae. 



1. Tachopteryx Selys. 

1. Tachopteryx tlioreyi Hagen. 

2. Hagenius Selys. 

2. Hageuius brevlstylus Selys. 

3. Opliiogomphas Selys. 

3. OphiogomphuH rupiiisulensis Walsh. 

4. Gomphus Leach. 

4. Oomphus naevius Hagen. 

6. Gomphus abbrevlatus Hagen. 

6. Gomphus exills Selys. 

7. Gomphus vastus Walsh. 

6. Dromogomphus Selys. 

8. Dromogomphus spiuosus Selys. 

II. Sub-Family Cordulegasterinae. 

6. Cordulegaster Leach. 

9. Cordulegaster maculatus Selys. 

III. Sub-Family Aeschninse. 



7. Epijeschna Selys. 

10. Epiajschna heros Fabricius. 

8. Aeschna Fabricius. 

11. Aeschna verticalls Hagen. 

12. Aeschna clepsydra Say. 

13. Aeschna constrictor Say. 

9. Anax Leach. 

14. Anax Junius Drur>\ 
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II. Family Libellnlldae. 



IV. Sub-Family Cordulinse. 



10. Didymops Rambur. 

15. Didymops transversa Say. 

11. Maeroinia Rambur. 

16. Macromia illiiioensis Walsh. 

12. Tetragoneuria Hagen. 

17. Tetragoneuria cynosura Say. 

18. Tetragoneuria semiaquea Burmeister. 

13. Neurocordulia Selys. 

19. Neurocordulia obsoleta Say. 

14. Somatoehlora Selys. 

20. Somatochlora lepida Hagen. 

V. Sub-Family Libellullnae. 



15. Pantala Hagen. 
31. Pantala flavescens Fabricius. 
16. Libellula Linne. 

22. Libellula cyanea Fabricius. 

23. Libellula exusta Say. 

2.4 Libellula quadrimaculata Linne. 

25. Libellula semifasciata Burmeister. 

26. Libellula axillena Westwood ; form ineesta Hagen. 

27. Libellula pulchella Drury. 

17. Plathemis Hagen. 

28. Plathemis trimaeulata De Geer. 

18. Nannothemis Brauer. 

29. Nannothemis bella Uhler. 

19. Celithemis Hagen. 
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30. Cellthemls omata Rambur. 
3] • Ceilithemis elisa Hagen. 

20. Leneorhinia Brittinger. 

32. Leueorhlnla intacta Hagen. 

21. Sympetrum Newman. 

33. Sympetrum rubicundulum Say. 

34. Sympetriun semieinctum Say. 

35. Sympetrum vicinum Hagen. 

23. Mesothemls Hagen. 

36. Mesothemis simpliclcoUis Say. 



The Testudinata of Neisr Hampshire. 



BY WII.I.IAM H. HUSK. 

The order Testudinata consists of reptiles with the body en- 
closed by two bony shields, which, in the case of all the New 
Hampshire turtles, are covered by hornlike plates. The cara- 
pace, or upper shield, and the plastron, or lower shield, are us- 
ually united by a bridge of bone. In two of our species they are 
hinged. Into the bony box composed of the two shields the ex- 
tremities are withdrawn in time of danger. The carapace con- 
sists of the dorsal and sacral vertebrae, and the ribs, co-ossified 
with overlying bony plate?. There is usually a marginal row of 
plates. 

Turtles have no teeth. The jaws are covered with homy 
sheaths with sharp, cutting edges. The eye is furnished with 
a nictitating membrane like birds in addition to two lids. The 
tympanic membrane is covered by the skin. They breathe by 
swallowing air. 

There are seven species in New Hampshire, so far as known 
at present. This is not a small number when the location is con- 
sidered. The state is so far north that the climate is not attrac- 
tive to the warmth-loving turtles. Two of the species have been 
found as yet in the southern part of the state only and possibly 
do not live beyond the northern limit of the AUeghanian prov- 
ince. Specimens of all the species are in the museum of the In- 
stitute. 

I. Family Chelydrid^e. 



The members of this family have a large head and neck. The 
jaws are powerful and much hooked. The body is heavier for- 
ward. The tail is long with a crest of homy projections. The 
plastron is small and cross shaped. 

1. Chelydra Schweigger. 
This is the only genus of this family represented in the state 
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and in turn has but a single species, C. serpentina, Linnaeus. 
This is the largest of our turtles. It attains a length of two feet 
or more and specimens weighing fifty pounds have been report- 
ed. The carapace is brownish black and usually supports more 
or less plant life. A row of slight projections along the back, 
in the young, shows an attempt of the vertebrae to be visible. 
This disappears with age. The more prominent row on the tail 
has been mentioned. The plastron is yellow. This species is 
rarely seen on land except when the females are ready for egg-lay- 
ing. The eggs are spherical and about an inch in diameter. 
It is variously known as Black, Mud and Snapping Turtle. The 
meat is highly esteemed by many. 

II. Family Kinosteniidae. 



In this family the carapace is somewhat long and narrow. 
The highest point is back of the middle. The plastron, in our 
only species, is proportionally small, the anterior portion being 
hinged. The anterior pair of homy plates coalesce. The head 
is comparatively large and pointed. 

2. Aroinocliclys. Gray. 

This is the only genus of this family and also contains but one 
species, A. odoratus, Latreille. This is the smallest turtle in 
the state, attaining a maximum length of about six inches, in- 
cluding head and tail. It is called Musk Turtle because of its 
odor, according to all authorities, but in this vicinity it is as near- 
ly odorless as any member of the order. The carapace is dark 
brown with sometimes an olive tint that shows when the shell 
has been cleaned of the moss that is usually found upon it. On 
each side of the head are two prominent yellow stripes. This 
species is common though not so abundant as the next three. 
The eggs are nearly twice as long as thick and have very heavy 
shells. 

III. Family Emydidae. 



The representatives of this family have an ovate carapace. 
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widest behind. The margin in some species is inclined to flare 
outward and upward. The plastron is large and covers the en- 
tire under side of the body. In two of our species it is hinged. 

3. Chryseniys Gray. 

This genus contains one species in New Hampshire, C. pic- 
ta, Hermann. The Painted Turtle is one of our most common 
species. It is found everywhere in ponds, brooks and ditches. 
There is hardly a mudhole that does not contain at least .one. 
The marginal plates, especially on the under side, are marked 
with bright red which fades away changing to yellow after death. 
The plastron is a rich yellow. This turtle attains a length of 
about eight inches. The eggs are ellipsoidal and have soft shells. 

4. Clemiiiys Wagler. 

This genus includes two species. C. insculptus, LeConte, or 
Wood Tortoise, is our only common turtle that lives exclusively 
on land in summer. It drinks water freely but the adults at least 
have no other use for it until cold weather approaches when they 
descend to the bottom of a pond'or brook and burrow in the mud- 
It is a vegetable feeder. A specimen that I kept for a portion 
of two seasons ate nothing for a while but was brought to his 
appetite by ripe strawberries. After that he would eat almost 
any soft vegetable food. Placed in a pen with some rabbits, he 
repeated the old fable in a revised form by climbing the poultry 
netting that served as a fence and escaping while his long-legged 
companions stayed behind. 

The carapace is somewhat carinated. The color is brown, 
sometimes merging into yellow. Each plate is embossed in such 
a way as to resemble a shell. The plastron is large and yellow 
with a black blotch on each plate. This species is about a foot 
in length when full grow^n. The eggs are ellipsoidal, with rather 
thin shells though not so soft as those of the previous species. 

C. guttatus, Schneider, is commonly known as the Spotted Tor- 
toise. Its black carapace with numerous yellow spots, varying 
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much in number, distinguishes it from other species. It is found 
everywhere, associated with Chrysemys picta. It is a little small- 
er than its companion but similar in its habits. 

5, Emydoldea Gray. 

This genus contains the species E. blandingi. On June 23, 
1900 a specimen of this species, Blanding's Box Turtle, was 
found in the southern part of Manchester near Cohas brook and 
brought to me. Dekay, in his Zoology of New York, published 
in 1842, says that the tortoise was found in Haverhill, N. H. by 
Dr Storer, but in the latter's report on the reptiles of Massachu- 
setts he speaks of a specimen being sent him from * 'Haverhill" 
in such a connection that it is probable that he meant Haverhill, 
Mass. If this be true the specimen brought to me was the first 
one found in New Hanpshire of which there is any record. 

The shell is seven and a half inches long and five inches wide. 
The carapace is black, each plate being covered with small, light 
yellow spots, smaller and more numerous than those of the Spot- 
ted Tortoise. These are distributed somewhat irregularly, but 
seem to radiate from the posterior side of the middle row of plates 
and the inner posterior of each lateral plate. The plastron is 
light yellow with a black blotch in the outer posterior corner of 
each plate. The head and neck are black above and yellow be- 
neath, the yellow extending back nearly to the shell. This col- 
or is one of the most conspicuous things about the turtle. A 
notch in the front of the upper jaw is quite noticeable. The neck 
can be stretched out to the length of five inches. The skin of 
the neck and flanks is rough, that of the legs, imbricated. The 
tail is rather long. The plastron is hinged near the middle and 
again to the carapace so that the two shells can be shut, enclos- 
ing the extremities. In this specimen the protection is not com- 
plete, the limbs being too large to be all enclosed at once. 

Since the above mentioned specimen was found two more have 
been brought to me. One was found in Manchester, the other 
in Auburn. The larger of these is of the same size as the one 
described and as it bears evidence of age it is probable that this 
is about the maximum size. The spots on the carapace are rather 
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indistinct. The other specimen is smaller with brighter spots. 
Both are better able to cover their extremities with the closed 
shell than the first one found. 

6. Terrapene Merrem. 

This genus is represented by T. Carolina, Linnaeus, or Box 
Turtle. It is nearly hemispherical in shape. The carapace is 
brown, nearly black, with irregular yellow markings, and is in- 
clined to be carinated. The two shells are hinged like those of 
the last named species but more perfectly. They fit more tightly 
together, completely shutting in the unprotected parts of the body. 
The only New Hampshire specimen I have seen came from Pel- 
ham. It has been reported from Lee. 
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SECTION C. 

BOTANY. 

REPORTS OF MEETINGS. 

Tuesday evening, January 2. Regular meeting. Adjourned 
to January 16. 

Tuesday evening, January 16. Regular meeting. Adjourned 
to January 30. 

Tuesday evening, January 30. Regular meeting ; the Presi- 
dent in the chair. The Executive Committee reported that pro- 
vision had been made for the work of the meetings of February 
13 and 27, and that a plan of work for the season was under 
consideration. The committee recommended that the Section 
make a special study of the orders Filices and Orchidacese. 

After the transaction of business the members listened to a 
paper on the ** Ferns of New England,*' by Mrs. Batchelder, 
illustrated with mounted specimens and also the plates in 
**Eaton's Ferns," the latter having been kindly loaned by the 
City Librarian. 

Tuesday evening, February 13. Regular meeting; the Pres- 
ident in the chair. A severe storm prevailing, very few mem- 
bers were present and the meeting was informal. Mrs. Maria 
L. Clough had prepared a paper entitled ** A Study in Mycolo- 
gy," but in the circumstances it was deemed best to postpone 
the reading of it till the next meeting. 

Accordingly adjourned to February 27. 

Tuesday evening, February 27. Regular meeting; Rev. 
Charles J. Staples in the chair. There being no business to 
transact, the members gave their attention to the reading of the 
paper by Mrs. Clough on ** A Study in Mycology," deferred 
from the last meeting. 

Adjourned to March 13. 

Tuesday evening, March 13. Regular meeting; the Vice 
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President in the chair ; Miss Lucy Maud Hope, Secretary pro 
tern. Mrs. Clough led the Section in a study of the life history 
of ferns, touching upon the place of these plants in the vegeta- 
ble kingdom, their method of development and the **altemation 
of generations," which they illustrate so perfectly. 

The chapter on '* Fertilization, Development and Fructifica- 
tion/* in the recently published book,- **How to Know the 
Ferns,*' by Mrs. Frances Theodora Parsons, was read and dis- 
cussed. Various terms used in the study of ferns were ex- 
plained and illustrated by means of pressed specimens. A mi- 
croscopic examination of fresh prothallia followed. 

By special request Mr. Burnham gave a talk on orchids. Al- 
luding to the interest which this class of plants has excited in 
recent times, he told of the perils which botanists have faced in 
the search for new species ; also of the immense sums spent by 
wealthy Englishmen for rare specimens. Special attention was 
called to the Lady-slipper (Cypripedium), which depends upon 
one particular kind of insect for its fertilization. Incidentally 
comparison was made with the mayflower, which is now in a 
state of transition, some of its blossoms being self-fertilized, 
while others, those showing the brightest pink hue, are the 
products of cross-fertilization. Reference was also made to the 
columbine as being in danger of extennination because a certain 
beetle gathers the honey from the outside of the spurs without 
visiting the interior of the blossom. 

Adjourned to March 27. 

Tuesday evening, March 27. Regular meeting ; Miss Susy 
C. Fogg in the chair. There being no business to transact, the 
members gave their attention to a talk by Mr. Batchelder on the 
**Life History of Ferns." 

Ferns were first considered biologically, as aggregates of 
cells ; then the successive steps of their development as plants, 
simply, were traced, the first step being the formation of a nu- 
cleus in a mass of hitherto undifferentiated matter ; next, the 
formation of a cell wall, i. e., separation ; next, division of cells 
and consequent multiplication, by which last process all plants, 
however large, are built up. The individual plant, thus start- 
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ed on its career, becomes further modified by differentiation, 
specialization, elimination, adaptation, and so on. 

The polymorphism of the individual was next taken up and 
it was shown how, as in entomology individuals are subject to 
metamorphosis, as it is called, so in botany there are two or 
more stages in the life history of plants. These stages are usu- 
ally called ** alternation of generations," i. e., an alternation of 
non-sexual with sexual generation, in which the products of 
one process differ from those of the other. Then followed an ac- 
count of the discovery of the process of reproduction in ferns. 
and credit was given to Nageli, who, in 184^1, found the anther- 
idia, and Suminski, who, in 1848, found the archegonia. The 
terms gametophyte and sporophyte were explained, and it was 
stated how closely the gametophyte in the Pteridophytes resem- 
bles the liverwort in the Bryophytes. 

By means of a diagram on the blackboard, the derivation of 
the Pteridophytes was indicated and the probable derivation and 
relations of the several orders in the sub-kingdom traced. The 
Equisetacese, Lycopodiaceoe and Ophioglossaceae were described 
as very ancient forms, plants allied to the Lycopodiaceae being 
the probable source of the Gymnosperms, and plants allied to 
the Ophioglossaceae being the probable source of the Angio- 
sperms, while the Equisetaceae and their allies failed to develop 
into higher forms. The Osmundaceae were described as a con- 
necting link between the Ophioglossaceae and the more modern 
forms, the sporangia being derived partly from epidennal cells 
and partly from the interior tissue of the leaf, instead of being 
derived wholly from the interior tissue, as in the Ophioglossa- 
ceae, or wholly from epidermal cells, as in the Polypodiaceae. 

Adjourned to April 10. 

Tuesday evening, April 10. Regular meeting ; the President 
in the chair. After routine business the evening was devoted to 
the study of Buds, Aments and Catkins, specimens being shown 
from various species of trees and shrubs. 

Adjourned to April 24. 

Tuesday evening, April 24. Regular meeting ; the President 
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in the chair. After routine business the time was devoted to 
the subject of pressing and mounting specimens, and practical 
illustrations were given. 
Adjourned to May 8. 

Tuesday evening, May 8. Regular meeting ; the President 
in the chair. After routine business the members engaged in 
the study of the order Ranunculaceae. Owing to lack of fresh 
specimens by reason of the backwardness of the season, herba- 
rium specimens were used. A general view of the order was 
presented with the help of Gray's Manual and Britton and 
Brown's Illustrated Flora. Known stations of local plants were 
named and the members of the Section were earnestly requested 
to make collections during the coming season, $o that at its 
close the order may be fairly well represented in the herbarium 
of the Institute. Full collections of the local ferns and orchids 
were also strongly urged, since those plants have been desig- 
nated as special objects of study during the season. 

Adjourned to May 22. 

Tuesday evening, May 22. Regular meeting ; the President 
in the chair ; Miss Hope, Secretary pro tern. 

The Executive Committee reported that provision had been 
made for the work of the meetings before vacation as follows : 
May 22, analysis of flowers of the season ; June 5, a quiz on bo- 
tanical terms used at last meeting; June 19, review of work up 
to date. 

The President gave a brief talk on the typical flower consid- 
ered as a modified branch of the plant, with description of parts 
and explanation of technical terms. The members then proceed- 
ed to the practicaranalysis oi'A7iemo7ie nanorosa and Coptis tri- 
folia . 

Adjourned to June 5. 

Tuesday evening, June 5. Regular meeting; the President 
in the chair ; Miss Hope, Secretary pro tem. After routine bus- 
ness a short time was devoted to the analysis and comparison of 
Viola blanda, cucullata, sagittata and canina. Then the practi- 
cal work with the ferns was begun, being introduced by the 
President with an explanation of technical terms. Microscopic 
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examination was made of the sori and indusia of Dryopteris mar- 
ginalis. 

Adjourned to June 19. 

Tuesday evening, June 19. Regular meeting; the President 
in the chair ; Miss Hope, Secretary pro tem. This being the 
last meeting before the summer vacation, members were again 
urged to make collections for the herbarium, the President ex- 
pressing the hope that each member would donate at least one 
specimen collected during the summer season. 

The remainder of the time was spent in the analysis of Virbut- 
num cassinoides and Asplenium Filix-femina^ and the examina- 
tion of the silex skeleton of Equisetum hyemalc prepared by 
Mr, Huse. 

Adjourned to October 2. 

Tuesday evening, October 2. Regular meeting ; the Presi- 
dent in the chair. The report of the last meeting previous to 
vacation, prepared by Miss Hope, Secretary pro tem., was read 
and approved. An exceptionally fine specimen of Liatris scari- 
osa was exhibited and the flowers analyzed. Ferns and Fern- 
Allies having beev selected as objects of study for the present, 
several species were shown and an informal discussion was held. 

Adjourned to October 16. 

Tuesday evening, October 16. Regular-meeting; the Presi- 
dent in the chair. The Executive Committee reported they 
had arranged a program for work during the remainder of the 
year on Ferns and Fern- Allies, as follows : October 16, the 
genus Dryopteris ; October 30, the genus Asplenium ; Novem- 
ber 13, Ophioglossum and Botrychium ; November 27, Equi- 
setum; December 11, Lycopodium. 

The Executive Committee further reported, concerning cer- 
tain proposed lectures, that they had communicated with Pro- 
fessor Weed of the New Hampshire College and ascertained his 
terms. Further time was asked and granted for communica- 
tion with Mr. Fernald of the Gray Herbarium with regard to 
his terms. 

The genus Dryopteris was then taken up and studied with 



6o PROCEEDINGS MANCHESTER INSTITUTE 

the aid of fresh specimens of D, acrosHchoides, marginalis, spin- 
ulosa intermedia and Bootii, 
Adjourned to October 30. 

Tuesday evening, October 30. Regular meeting ; the Presi- 
dent in the chair. 

The Executive Committee having reported the result of their 
communication with Mr. Fernald, it was, after some discussion, 
voted that he be engaged to deliver two or more lectures, pro- 
vided the requisite funds could be obtained. It was then voted 
that a committee of five be appointed by the chair to solicit sub- 
scriptions, and the chair accordingly appointed such commit- 
tee. 

The study of Dryopteris, begun at the last meeting, was then 
resumed and specimens of all the local and some other species 
examined. The study of the genus Asplenium was then be- 
gun, specimens of the two local species. A, Filix-fcemina and 
A, acrostichoides ( thelypteroides) ^ being exhibited ; also severa 
species in the herbarium, amon^ which were A, platyneuron 
{ebeneum) and A, 7 richomanes ^ found in adjoining towns. 

Adjourned to November 13. 

Tuesday evening, November 13. Regular meeting ; the Pres- 
ident in the chair. 

The committee appointed at the last meeting to solicit funds 
to meet the expense of a course of lectures reported that a small 
amount had been subscribed. The amount being insufficient 
for more than one lecture a discussion ensued as to the advisa- 
bility of giving that one. After a free expression of opinion by 
all the members present, it was decided that in consideration of 
the number of lectures already arranged for and to be given by 
the Institute, and also of the difficulty in raising sufficient funds 
for the lectures proposed, it would be wisest to drop the matter 
for the present. Accordingly it was voted that the project for a 
course of lectures to be tendered by Section C. to members o^ 
the Institute, be indefinitely postponed. 

The family Ophioglossacese was then studied with the aid of 
herbarium specimens of Ophioglo^sum vulgatum and Botrychium 
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Virginiatium and fresh specimens of B. tematum of the varie- 
ties intermedium^ ohliquum and dissectum. 
Adjourned to November 27. 

Tuesday evening, November 27. On account of inclement 
weather there was not a quorum in attendance and no business 
was transacted. Those present studied the genus Equisetum 
with the help of herbarium specimens, particularly those of E. 
fluviatile {limosum). 

Adjourned to December 11. 

Tuesday evening, December 11. Annual meeting ; the Pres- 
ident in the chair ; Mrs. Batchelder Secretary pro tem. 

After the reading of the reports of the last two meetings and 
•of the annual report of the Secretary, the Section proceeded to 
the election of oflScers for the coming year. It was voted that 
a nominating committee be appointed by the chair. Accord- 
ingly the chair appointed Mrs. Williams, Miss Wiggin, and Miss 
Tuttle. This committee, after consultation, brought in the fol- 
lowing list of officers of Section C, for the year 1901 : 

President — Mrs. Albert O. Brown. 

Vice President — Miss Caroline E. Wing. 

Secretary— yir. F. W. Batchelder. 

Treasurer — Miss Ellen F. Wiggin. 

Executive Committee — Miss Caroline E. Wing, Rev. Charles 
J. Staples, MissIsabelleR. Daniels ; the President and Secretary 
ex officio. 

It was voted that the Secretary cast one ballot for the forego- 
ing list, which having been done, the persons named were de- 
clared duly elected. 

The plan of work for the coming year was then discussed. At 
the request of the President Mr. Bumham spoke of microscopic 
work in connection with botanical study, with reference to the 
tissues and the reproductive organs of ferns and also the devel- 
opment of buds. He also kindly offered his microscope and 
slides for use at future meetings. 

Adjourned to January 8, 1901. 



INTRDDUCTDRY, 

REPRINTED FRDM VOLUME I. 1833. 



The botanists of Dartmouth College in New Hampshire and 
of Amherst College in Massachusetts in the publication of their 
local floras defined their areas as circles with a radius of thirty 
miles from Hanover and Amherst respectively. It will be advan- 
tageous to define at the outset w^hat shall be the working area, 
botanically of the Manchester Institute. Certain natural and 
artificial boundaries suggest themselves, within which there is 
plenty of room, abundance of material and the certainty of not 
interfering with or being crowded by workers in other areas. 
Broadly speaking, then, we claim as our proper area the whole of 
Hillsborough county, the west half of Rockingham county and 
the south half of Merrimack county. In other words this area 
may be described as bounded on the west by the Connecticut 
valley watershed, on the south by the state line, on the east by 
the Atlantic watershed and on the north by the arc of a circle 
drawn through Merrimack county with a radius of twenty-five 
miles from Manchester. 

The Preliminar>^ List is precisely what its title implies, the 
first step towards the goal that is set before us. The most of it 
is drawn from the observations and collections of the compiler, 
whose researches have been principally confined to the towns 
of Pelham and Hudson,. Manchester and adjoining towns, and 
Concord. The intention is to extend observations as soon as 
may be over the whole area named, and in this work the assist- 
ance of all persons interested is solicited. Communications and 
specimens forwarded to E. J. Burnham, Corresponding Secre- 
tary of the Institute, Manchester, N. H., will receive due con- 
sideration. 

The arrangement of families is that of Engler and Prantl, the 
great German systematists. The nomenclature is that of Gray's 
Manual, sixth edition, except in certain families where for good 
and sufficient reasons the use of a later nomenclature appeared 
to be preferable. 



jinniTiDNS 

TD THE 

PRELIMINARY LIST of PLANTS. 



COMPILED BY FREDERICK laZ". BATCHELDER. 

Note — Circumstances prevented the anticipated enlargement 
of the Preliminary I^ist of 1899 by observations and collections 
during the year 1900. Consequently the only additions are a 
single grass, two species of cruciferous plants, and the genus 
lyobelia, which was accidentally omitted from the original list. 

Oramineae. 
Eragrostto Frankii Steud. Manchester. Rare. 

Growing near the track of the newly constructed electric road 
from Manchester to Goffstown. Probably an immigrant from 
the West or South. 

Cruciferae. 
Cardamine Pennsylvanica Muhl. In wet places. 

flexuosa With. In swamps. 

Campanulaceae. 

liObelia Dortmanna L. 

Sandy borders of ponds. Not rare. 
cardinalis ly. Common along stony streams. 

spicata I^am. In dry fields. Common. 

inflata L. Very common. 



SUMMARY 
1899 — 1900. 



Number of Families represented 115 

Number of Genera represented 370 

Number of Species named 811 

Number of Varieties named 13 

Total number of names • 824 
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SECTION D— DRNITHDLDG-Y, 



This Section was organized February 15th, 1899, and admitted 
to the Institute January 17, 1899. 

It has for its objects the systematic study of the structure and 
life-history of birds in general and the obser\^ation, record and 
classification of the avifauna of Manc^hester and vicinity. Special 
subjects for investigation will be the distribution of species locally 
with relation to climatic, geologic and floral conditions, the habits 
of birds, their food in its relation to insect pests, and thereby 
to agriculture, their songs and calls, their variations — in short, 
anything which may increase our knowledge of their life-histories 
and of the links which join them to the lower and higher ani- 
mals and to man. 

Two important collateral branches of work will be these : 
First, the collection of a local museum of ornithology, in which, 
in the course of time, all the species incident to the region shall 
be represented by mounted specimens and skins prepared accord- 
ing to the latest and most approved methods ; second, the com- 
pilation of as full a list as possible of resident, migrant, visitant 
and accidental species. The list will of neccessity be at first a 
modest one. The addition of supplements annually will render 
practicable at no distant date the publication of a list more near- 
ly commensurate with our ambition and with the avian wealth 
of an exceptionally favored locality. 

The situation of Manchester is favorable to variety in its fauna 
no less than in its flora. The overlapping of the Boreal and 
AUeghanian areas gives rise to a corresponding overlapping of 
the breeding ranges of various species of birds. In illustration 
and proof of this may be cited the fact that the breeding range 
of the wood thrush extends not less than twenty miles north and 
of the hermit thrush not less than twenty miles south of Man- 
chester, and that the white-throated sparrow or peabody bird is 
a summer resident. 

6 
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In order to systematize the results of observation a perpetual 
bird-calendar is kept by members specially appointed from time 
to time, who incorporate with their own observations, those of 
all the other members. Field-days are held at the pleasure of 
the section. Two were held this year and proved to be equally 
enjoyable and profitable. 



LECTURES. 



DF A COURSE 

SIX LECTURES BY MR. RALPH HOFFMANN, 

OF BOSTON, MASS. 



The last three lectures in this course were delivered after the 
first of January, 1900. 

The following were the dates and subjects : 

Januar>' 12, 1900. Swallows and Sparrows. 

February 9, 1900. Blackbirds, Flycatchers and Woodpeckers. 

March 9, 1900. Birds of Pre}', Game Birds and Water Birds. 

This course of lectures proved to be even more interesting 
and successful than was anticipated. The constantly increas- 
ing attendance and the evident interest manifested bore suffi- 
cient testimony to their exellence. 

Mr. Hoffmann's enthusiasm is reinforced by sound judgment and 
by the power to win at once the attention and sympathy of his 
audience. 



SECTION D. 

ORNITHOLOGY. 

REPORTS OF MEETINGS. 

Wednesday evening, January lo. Regular meeting. The 
fourth lecture by Mr. Ralph Hoffman in the course tendered to 
the Institute by this Section having been assigned for Friday 
evening, the 12th, the meeting voted to adjourn without further 
business. Accordingly adjourned to Januar>' 24. 

Wednesday evening, January 24. Regular meeting ; the 
President in the chair. Number of members present, 23. The 
reading of the records of the meetings of December 27, 1899, 
and January 10, 1900, were read and approved. 

The President offered suggestions relative to the obser\^ation 
and study of birds in the coming season, as follows : 

ist — to record date of observation. 

2d — time of day. 

3d — place of observation. 

4th — nature of locality. 

5th — number of birds. 

6th — if possible, note number of male and female aud imma- 
ture. 

7th — compare number of males and females. 

8th — note what doing, and if feeding, upon what. 

9th — calls and songs. 

loth — any special or unusual circumstances. 

The bird calendar to date was presented by Mr. Batchelder, 
who remarked upon the mildnCvSS of the season and the unusual 
number of birds seen in this locality. Following is the list : 
House sparrow, crow, blue jay, goldfinch, downy woodpecker, 
ruffed grouse, chickadee, butcher bird, pine grosbeak. Mr. 
Herbert E. Richardson reported a flock of red-poll linnets seen 
on January 21. Mr. Fogg reported a small flock of red cross- 
bills seen January 3, and a hairy woodpecker Januarys 5. Mrs. 
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l/ockhart and Mr. Batchelder were appointed to prepare the cal- 
endar for the next meeting. 

Mr. Batchelder, having been appointed at the meeting of 
September 20, 1899, to present a comparison between the local 
list of birds thus far observed and Chapman's Handbook, gave 
his report accordingly. Following this, he gave an explanation 
of the names of orders and families in ornithological nomencla- 
ture. 

Adjourned to Februar>' 21. 

Wednesday evening, February 2 1 . Regular meeting ; num- 
ber of members present, 19. 

The matter of ornithological magazines and periodicals to be 
subscribed for was discussed and was referred to the Executive 
Committee. A plan for field days and a Summer School in con- 
nection with the Institute was brought before the meeting and 
explained by Mr. Clough, the President of the Institute, and 
by Mr. Burnham, the Corresponding Secretary. Saturday, 
March 31 was selected as the date for the first field meeting of 
Section D in connection with the Summer School. For reports 
of this and subsequent field meetings see special report of Sum- 
mer School. 

In the absence of Mrs. Lockhart. Mr. Batchelder reported the 
calendar, adding six species to the twelve hitherto reported, as 
follows : January 28, tree sparrow ; Februar>' 2, Bohemian wax- 
wing ; February 6, junco ; February 11, red-breasted and white- 
breasted nuthatches ; February 20, white-winged crossbill. The 
last-named species had been reported on October 6, 1899, and 
occasionally during the remainder of the year. On February 
20, 1900, they appeared in numerous flocks. Most of those ob- 
served were feeding upon the seeds of the Norway spruce. The - 
pine grosbeaks have continued to be abundant, the males being 
to the females in about the proportion of one to six. Two of 
the Bohemian waxwings were observed in such favorable con- 
ditions as to leave no room for doubt in the mind of the obser\''er. 
As no specimens were taken, he naturally hesitates to offer his 
report as absolute and final. 
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Mr. Herbert Richardson and Mrs. Varick were appointed to 
prepare the calendar for the next meeting. 

The members gave their attention to a paper by Miss Amelia 
Graupner on ** The Food Habits of Birds.'' The subject was 
considered from the economic standpoint and was illustrated by 
a carefully prepared chart showing the per cent of animal and 
vegetable food in the diet of birds. The paper was divided into 
the following sections: ist. The paramount service of birds 
lies in their power to destroy insects. 2d. Many species per- 
form an inestimable service by destroying the seeds of harmful 
plants. 3d. Birds do not naturally select the products of cul- 
tivation for food, but prefer the food supplied by wild plants. 
It is only when deprived of their natural food supply that they 
attack the fruits of garden or orchard. 

Adjourned to March 21. 

Wednesday evening, March 21. Regular meeting ; number 
of members present, 14. 

Miss Theodora Richardson, having been appointed by the 
Council as Instructor in Ornithology for the Summer School, 
gave notice of a field meeting to be held at Auburn on the 31st 
day of March. 

The calendar was presented by Mr. Richardson. A paper was 
read by Miss Mary F. Dana on the ** Theory of Migration of 
Birds.'* Following is an abstract : 

Birds are divided into three classes : Those which arrive in 
spring and remain through the summer ; those which arrive in 
the fall and remain through the winter ; those which are with 
us but twice a year and are called birds of passage. Besides 
these are the partial migrants and the permanent residents, the 
latter changing their location more or less as the necessities of 
food supply or of incubation may decide. 

Several theories of the cause of migration were considered, 
such as variations in temperature, scarcity of food supply, geo- 
logic and climatic changes and the selection of safe breeding 
places. To sum up — the mysterious phenomena and the mar- 
velous powers of the bird world are by most students brought 
to rest upon the foundation of practice, habit and the sur\nval 
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of the fittest. Leading ornithologists believe that birds follow 
landmarks known by sight, as coast lines, mountains and river 
valleys. 

After a discussion of the theories advanced, the meeting ad- 
journed to April i8. 

Wednesday evening, April i8. Regular meeting ; number 
of members present, 9. 

The calendar of birds was read, the recent additions being 
these — robin, bluebird, song sparrow% American merganser 
(flock of 50 or more), brown creeper, red shouldered hawk, fox 
sparrow, meadow lark, phoebe, purple finch, flicker, redwing. 

Mr. Fogg read a paper on ** Bird Localities.*' He suggested 
that bird students dress as inconspicuously as possible when 
out for obser\^ation in w^ood or field. *He described different 
kinds of localities and named the kind of birds likely to be found 
in each, e. g., thrushes and tanagers in woods, bluebirds and 
purple finches in orchards, sparrows and Maryland yellow- 
throats in bushy pastures and sw^ampy clearings. 

Mr. Fogg and Mrs. Lockhart wxre appointed to prepare the 
calendar for the next meeting. 

Adjourned to May 2. 

Wednesday evening, May 2. Regular meeting; the Presi- 
dent in the chair. Number of members present, 9. Mrs.* Lock- 
hart presented the calendar, with these additions to the previ- 
ous list, chipping sparrow% yellow^-rumped warbler, yellow war- 
bler, cowbird, vesper sparrow\ Mr. Batchelder added king- 
fisher, blue-headed vireo, field sparrow, vSwift, hermit thrush, 
parula warbler, and Mr. Fogg added white-throated sparrow, 
house wren, bob-white, pine warbler, w^ood pewee, golden- 
crowned kinglet, w-hite-eyed vireo. 

The members gave their attention to an explanation by Mr. 
Batchelder of the derivation and meaning of the generic and 
specific names in ornithology. 

Adjourned to May 16. 

Wednesday evening, May 16. Regular meeting; the Vice 
President in the chair. 

The calendar, reported by Miss Barnes and Miss Hope, was 
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of unusual interest, as will be seen from the following list of 
additions — brown thrasher, chebec, kingbird, yellow-throated 
vireo, Baltimore oriole, rose-breasted grosbeak, white-crowned 
sparrow, indigo bird, white-bellied swallow, catbird, Wilson's 
thrush, chewink,' least sandpiper, spotted sandpiper, bobolink, 
humming bird, olive-backed thrush, black-billed cuckoo, night- 
hawk, Wilson's plover, wood thrush, olive-sided flycatcher, 
purple martin, cedar bird, gray-cheeked thrush, and these war- 
blers: black-throated green, black- throated blue, Blackburnian, 
Magnolia, chestnut-sided, oven bird, water thrush, redstart, 
Mar>4and yellow- throat, black-poll, black-cap, Canadian, gold- 
en-w^inged, yellow-palm, palm, Nashville, Cape May; also the 
blue-gray g^iatcatcher. 

The golden- winged, palm, Nashville and Cape May warblers 
and the blue-gray gnatcatcher had never before been reported 
from this section of the state. [See Notes to Additions to Pre- 
liminary List of Birds during 1900.] 

Miss Fogg and Miss Daniels were appointed to prepare the 
calendar for the next meeting. 

The members gave their attention to a talk by Mr. Wm. H. 
Huse on * 'Ornithology in the Public Schools," with appropriate 
illustrations by means of lantern slides. 

Adjourned to May 30. 

Wednesday evening. May 30. Regular meeting. 
Adjourned to June 13. 

Wednesday evening, June 13. Regular meeting; Mr. Fogg 
in the chair. 

It was voted that when the meeting adjourned it should be till 
the call of the President after the summer vacation. 

Mr. Herbert Richardson gave a talk on * 'Reminiscences of 
Early Days in Birds' Nest Hunting and Eggs Which I Have 
Seen." Mr. Fogg spoke of the present year being very remark- 
able for the great numbers of birds recorded and especially for the 
number of species observed which had not been hitherto report- 
ed for this vicinity. 

Mrs. McLeod, who resides in a very favorable locality a little 
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out of the city, reported having made observation of 84 species 
of birds since the first of January. 

Adjourned to the call of the President. 

Monday evening, October 9. At the call of the Presidents of 
Sections B and D a joint meeting of those Sections was held to 
consider the advisability of combining the work of the Sections 
for the remainder of the year. 

It was voted that a committee of three be appointed by the 
chair to arrange the work of these meetings for alternate Mon- 
day evenings beginning with Monday evening, October 22. The 
chair accordingly appointed Mr. E. J. Burnham, Mr. Edgar D. 
Cass and Mr. A. L. Clough. 

Mr. Burnham gave a talk leading up to the classification of an- 
imal life, beginning with the cell. 

It was announced that the subject of the next meeting would 
be **The Backbone.'' 

Adjourned to October 22. 

Monday evening, October 22. Joint meeting of Sections B 
andD. 

Dr. Bullock gave a talk upon ''The Backbone,'* illustrated 
with specimens of human vertebrae ; also with those of cats, 
birds and fishes. A live .snake, the puffiing adder, was exhibit- 
ed by Mr. Huse. Mr. Burnham spoke on the new classifica- 
tion according to Professor Jordan's Manual, and suggested 
that the Section make use of that book in study. 

Adjourned to November 5. 

Monday evening, November 5. Joint meeting of Sections B 
andD. 

The evening was devoted to the study of Jordan's classifica- 
tion and nomenclature, with special reference to the dentition of 
the Mammalia. 

Adjourned to November 19. 

Monday evening, November 19. Joint meeting of Sections B 
and D. 

Subject of study : Dentition of Vertebrates. The Theory of 
Cranial Development was presented by Mr. Burnham. Follow- 
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ing this, various skulls and vertebrae were examined and classi- 
fied. 

Mrs. Batchelder, who was a delegate from the New Hamp- 
shire Audubon Society to the combined meetings of the Ameri- 
can Omitholoo^ists* Union and the Audubon Societies held at 
Cambridge November 15, gave a report of the meetings. She 
spoke particularly of the results already accomplished in the 
line of bird protection along the coast from Virginia to Maine, 
and of the further good results to be expected from the passage 
by Congress of the Lacey Bill last May. 

Adjourned to December 3. 

Monday evening, December 3. Joint meeting of Sections B 
andD. 

Adjourned to December 12. 

Wednesday evening, December 12. Annual meeting; the 
President in the chair. In the absence of the Secretary, Miss 
Theodora Richardson was appointed Secretary pro tem. The 
annual report of the Secretary was then read and approved. 

It was unanimously voted that that part of the Secretary's re- 
port which referred to the death of Mr. William Ellery Moore, 
one of our most earnest members, be forwarded in a fitting man- 
ner to Mrs. Moore. Mr. E. H. Fogg, as Chairman of the Exec- 
utive Committee, gave a report of the joint meeting of the Exec- 
utive Committees of Sections B and D. In accordance with 
their recommendation it was unanimously voted that for the 
next six meetings this Section continue to work in conjunction 
with Section B, with Mr. Edward J. Burnham as leader, follow- 
ing the line of study already begun. 

The chair appointed a nominating committee, consisting of 
Mr. Edgar D. Cass and Miss M. Eugenia Lord, to bring in a 
list of officers for the year 1901. The committee reported the 
following list of names : 

President — Mrs. Annie V. Batchelder. 

Vice President — Mrs. Emma L. Bickford. 

Secretary — Miss May W. Davis. 

Executive Committee — Mr. Edward H. Fogg, Miss Theodora 
Richardson, Mrs. Emma L. Bickford. 
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It was voted that the Secretary cast one ballot for the forego- 
ing names, which having been done the persons named were 
declared elected. 

The President described the "LaceyAct/* passed by Con- 
gress last May, as being a measure intended to supplement ex- 
isting State laws and to regulate inter-state commerce in game, 
and also as marking the beginning of a new era in bird protec- 
tion. 

Adjourned to December 17. 

Monday evening, December 17. Joint meeting of Sections B 
and D. Continuation of study of Jordan's Manual. 

Adjourned to t)ecember 31. 

Monday evening, December 3 1 . Joint meeting of Sections B 
arid D. Continuation of study of Jordan's Manual. 

Adjourned to January 14, 1901. 



AnniTiDNS 

TD THE 

PRELIMINARY LIST DFBIRES. 



528b. Acanthis linaria rostrata (Coues). 

Greater Redpoll. 
Abundant in the winter of 1899- 1900. (See Note 2 below) 

642. Helmiiithophila chrysoptera {Linn.) 

Golden-winged Warbler. 
A few observed in May, 1900. (See Note 3 below) 
645. Helmiiithophila riiflcapilla ( IVt/s,) 

Nashville Warbler. 
Abundant in May, 1900. (See Note 3 below) 
650. Dendroica tigrina {Gmcl.) 

Cape May Warbler. 
Abundant in May, 1900. (See Note 3 below) 
673. Dendroica palmaruni {GfncL) 

Palm Warbler. 
Abundant in May, 1900. (See Note 3 below) 
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751. Polioptila caerulea {Lmn,) 

Blue-gray Gnatcatcher. 
Observed May lo, 1900. (See Note 4 below) 



NgIbs ta Bird List. 

NOTE 1. 

357. Falco coluuibarius {Li?m.) Pigeon Hawk. 
Common transient visitant. 

(Erroneously reported in the Preliminary List, Vol. I, 1899, 
as a common summer resident.) 

NOTE 2. 

Winter Visitants, 1899-1900. 

The winter of 1899 — 1900 was remarkable for the large num- 
ber of winter visitants observed, some of them being rare and 
some never before recorded from our area. The White- winged 
Crossbills, which were recorded at Manchester October 16, 1899 
and frequently observed during the remainder of the year, ap- 
peared in larger numbers early in January, 1900, the maximum 
number occurring about February 20, after which the number 
rapidly diminished until their final disappearance in the spring. 
These Crossbills were seen oftenest feeding on seeds from the 
cones of the Norway spruce. The proportion of males to females 
was about one to four. Their call notes and flight notes were 
ver>' sweet and characteristic but are not easily described. 

The Pine Grosbeaks were abundant all winter. The propor- 
tion of males to females was about one to seven, and the number 
of birds seen together ranged from two to thirty. On one occa- 
sion they were seen to associate quite freely with a pair of butch- 
er birds, as if not in the least troubled by the carnivorous pro- 
pensities of the latter. 

The Red-poll Linnets were also very abundant. In addition 
to the typical Acanthi's linaria there were also numbers of the 
variety A. /. rostrata, especially toward spring. In the middle 
of the winter there was certainly at least one other species, pro- 
bably A. horncmannii exilipcs^ and some of these were so much 
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larger than others as to suggest the possibility of their beings/. 
hornemanyiii on a visit from Greenland. As no specimens were 
taken the compiler has not presumed to put these last two on re- 
cord. Concerning A, I. rostrata there can be no question. 

NGTE 3. 

On the Migration of Warblers Observed in May, 

19O0. 

The month of lllay, 1900, was remarkable for the extraordi- 
nary incursion of warblers, including several species never be- 
fore reported in our area. Soon after the first of the month the 
birds were obser\^ed to be unusually abundant. By the 9th the 
numbers, both of common and rare migrants, surpassed the 
record of any previous year. The first new record was that of 
the Palm Warbler on the 9th. On the loth were also recorded 
for the first time the Nashville and Cape May Warblers, and a 
few days later the Golden-winged Warbler. All these species 
were obser\'ed in greater or less numbers for about two weeks, 
the maximum number occurring about the 12th. Soon after 
this date another extraordinary succession of events occurred. 
Day after day great numbers of warblers were found dead. In- 
to one of the public schools the children brought *'a basketful** 
of them, about three dozen, as I was afterwards informed by one 
of the teachers. Into another school nearly as many were brought 
and a number were sent to a taxidermist to be mounted. Among 
these birds were the following eight species : Maryland Yellow 
throat. Redstart, Parula, Chestnut-sided, Blackburnian, Mag- 
nolia, Canadian and Nashville. Examination of the stomachs 
of these birds indicated that they had not been able to procure 
their requisite amount of food and had starved to death. The 
occurrence of an unusually cold wave on the. nth and 12th and 
a subsequent succession of cold, rainy days may account for the 
facts in the case of those visitants who were off their accustomed 
track and whose supply of insects may have been cut off tem- 
porarily by the weather. The fatality in the cases of the ordin- 
ary residents, like the Redstart and the Maryland Yellow-throat, 
hardly seems as easy of explanation. 
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Observers in Franklin, some 40 miles further north, reported 
precisely similar occurrences. Not only were the warblers in 
great numbers but they were apparently very tame, feeding 
about yards and particularly the foundations of houses, and great 
numbers were found dead. 

NOTE 4. 

A Blue-grray Gnatcatcher in New Hampshire. 

On the loth of May two observers, while watching a flock of 
visitant warblers, saw flying about a shrub close by, what they 
took at first glance to be a kinglet. A second look showed that 
though the bird was as small as the kinglets the color was en- 
tirely different, the upper parts being distinctly bluish gray in- 
stead of olive green. Presently the bird displayed his tail with 
the utmost deliberation several times, showing the outer feathers 
white, the others changing gradually until the middle ones were 
entirely black. Of course it could be nothing but the Blue- 
gray Gnatcatcher, never yet, so far as we know, reported from 
this State. The bird came finally so near that he could almost 
have been caught in the hand. Meanwhile Chapman's Manual 
had been brought from the house and every point of the bird 
was compared with the printed description. In the circum- 
stances, therefore, it seems right to make the record positive, 
though the single specimen was allowed to escape. 
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SECTION E 

FINE ARTS. 

REPORTS OF MEETlNGvS. 

During the winter Mr. William E. J3iirbank and Mr. J. War- 
ren Thyng continued their art classes that were begun in the 
fall of 1899. Mr. Burbank met his class on each Thursday 
evening and directed their work in drawing from the antique ; 
Mr. Thyng, his class on Friday evenings, and lectured to them 
on perspective and the art of composition. Both classes were 
well attended, and to both gentlemen the Institute owes much 
for their interest in and efforts for the success of the organiza- 
tion. Both classes were discontinued in the early summer. 

In the fall Mr. Burbank resumed his instruction on Thursday 
evenhigs ; Mrs. Maud Briggs Knowlton began instruction to a 
class in wash drawing from still life, on Saturday evenings, and 
Mrs. Melusitia H. Varick organized a class in wood carving to 
meet on Friday evenings. So many applied for admission to 
Mrs. Varick's class that a second class was formed for work on 
Saturday mornings. Through these classes the vSection has 
been doing more practical work than for years before it united 
with the Institute. 

On November 20, Rev. Charles J. Staples began a course of 
lectures on "Studies in Literature," under the auspices of this 
Section. His subject on that date was " Elements of the Best 
Literature," His dates and subjects for the remainder of the 
course were : December 18, 1900, Charlotte Bronte ; January 15, 
1901, William M. Thackeray; February 11. 1901, William 
Wordsworth; March 12, 1901, Robert Browning. 

At the annual meeting of the Section, held at the rooms of 
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the Institute, October 9, 1900, the following officers were elect- 
ed for the ensuing year : 

Pre si den t — William II. 1 1 u se . 

yyea surer — Willis B. Kendall. 

Auditor — William E. Buck. 

Clerk — Kva F. Tu.son. 

/;/;vr^;\f— Henry W. Herrick, Norwin vS. Bean, W. R. Call, 
William K. Buck, J. Brodic vSmith, William K. Robbins, Wil- 
liam K. Burbank. Mrs. John B. Varick. 



WILLIAM MAKEPEACE THACKERAY 

BY REV. CHAS. J. STAPLKS. 

A LKCTURE DKIJVKKKD BKKORK SkCTION K. of THIC 

Manchester Institute ok Arts and Sciences 
January 15, 1901. 

A well-worn subject is not, therefore, uninteresting. The 
fact that it is well worn and has been treated many times by 
many men of many minds only goes to prove its fascination. 
This writing alx)Ut writing is rather poor business ; and yet if 
we can forget what has been written about Thackeray and look 
at his work with our own eyes we may gain a fresh point of 
view that may not be without its value. It may set others to 
looking, too : it may bring out some unexpected lines and feat- 
ures. But yet our criticism will be. false and futile if it repre- 
sent but a personal whim, the vagary of one who strives to see 
something no one ever saw before. Mere personal taste counts 
little ; we must justify our ways, at least to ourselves. What 
shall be our standard of what is best in literature when we think 
of work like Thackeray's, wide-reaching, large in amount, in- 
tensely individual ? Without trying to settle such a tremen- 
dous question let us dodge it with what the scientists call a 
** working hypothesis." Suppose we say that all literature pos- 
sesses the qualities of substance and the qualities of form. One 
is the thought, the other the expression ; one concerns the mind 
and feeling ptit into any work, the other the way and manner 
in which the subject is treated, its art and language. In the 
best literature we find a certain quality of its substance we may 
call zest, earnestness, or power ; the presence of a compelling 
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force which iiiovus the man to speak because he must, because 
he has something to say. Another of these substantial quali- 
ties is breadth or range. Another is wholesomeness ; in the 
best literature must be nothing morbid and unhealthy. Some 
of the qualities of form are its unity or directness, its imagina- 
tive power, and the ease or smoothness of the style. Let us look 
at our poor victim of an author, then, along these lines. 

In the eyes of his contemporaries I suppose Thackeray 
seemed to be daringly unconventional. The spirit of rebellion 
against the usual style of the far-fetched and romantic novels 
common at that time showed itself in Thackeray's keen and 
quiet satire, in his desire to exhibit men and women as they 
are, even if it should be necessary to write a story without a 
hero. For the hero was an indispensable requisite to every 
well-regulated novel before Thackeray's day. Some being of 
transcendent excellence, man or woman, must dominate the 
story ; at his or her appearance every knee must bow, the 
choicest adjectives were scattered with unsparing hand, the 
most unusual adventures must be devised to show off hero and 
heroine, their woes mu.st be heaped mountain high, their inven- 
tion and daring, their passion and pain, their valor and fore- 
sight must be superhuman, else the tale was voted by novel 
readers of the forties and fifties tame and insipid. Here, for 
example, is a short passage from Miss Jane Porter's ** Scottish 
Chiefs," an exceedingly popular book in its time and written 
about 1809. 

''The shriek of horror that burst from every mouth interrupted 
Wallace. "Vengeance! Vengeance!" was the cr>'^ of the 
men, while tumultuous lamentations for the "sweet Lady of 
Kllerslie" filled the air from the women. 

Wallace sprang from the cliff into the midst of his brave 

countrymen : ' * Follow me, then, to strike the mortal blow !*' * 

« « « « 

"Death and Lady Marion!" was echoed with shouts from 
mouth to mouth . Every sword was drawn ; and those hardy peas- 
ants who owned none, seizing the implements of pasturage, armed 
themselves with wolf-spears, pickaxes, forks and scythes. 

Sixty resolute men now arranged themselves around their 
chief. Wallace, whose widowed heart turned icy cold at the 
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dreadful slogan of his Marion's name, more fiercely grasped his 
sword, and murmured to himself, "From this hour may Scotland 
date her liberty, or Wallace return no more. * * * Before the 
moon sets, the tyrant of Lanark must fall in blood." 

**Death and Lady Marion!" was the pealing answer that ech- 
oed from the hills. 

Wallace again sprang on the cliff. His brave peasants fol- 
lowed him ; and taking their rapid march by a near cut through 
a hitherto unexplored defile of the Cartlane craigs leaping chasms 
and climbing perpendicular rocks, they suffered no object to im- 
pede their steps while rushing onward like lions on their prey." 

A reaction from this stilted and unnatural apotheosis of hu- 
man perfection could but follow. The long bow of exaggera- 
tion was strained to breaking. Such writing began to seem 
hollow and false. Dickens, with all his grotesqueness, was 
among the first to return to common folks, and Charlotte Bronte 
and Mrs. Gaskell wrote out of real experiences and trials and 
told of real peoi)le. But Thackeray was to deal the hardest 
blow upon this habit of affectation and pretence in fiction, and 
we shall fail to do him justice or to understand his writing with- 
out bearing that in mind first of all. He set out to puncture 
shams, to reveal the essential wrong and wickedness of pretence 
in all its myriad personal and social forms. He was at heart a 
truth-lover, a hater of meanness and folly, and withal the gen- 
tlest, kindliest knight that ever laid lance in rest to win a joust 
again.st falseness and hypocrisy. That was the work given him 
to do, and he accomplished it with such exquisite delicacy, his 
tools were kept so sharp and bright, his skill was so perfect in 
its way that one is irresistably reminded of that mediaeval leg- 
end about the executioner, so marvellously deft at his trade, 
that, having operated with noiseless and invisible swiftness, his 
poor victims knew not they were beheaded until, gracefully offer- 
ing his snuff-box, the force of the pleasant and inevitable sneeze 
sent their heads rolling upon the pavement; But Thackeray 
never touched the springs of deepest passion or revealed the in- 
ner suffering and inner delight of souls. As a writer he held 
himself curiously aloof from his own creations. Sometimes it 
is even provoking. ** Why doesn't the man show a little fire, 
a little enthusiasm ?" we ask. "Why doesn't he hurrah a little 
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or groan a little ? Why does'nt he get into the heart of these 
folks and ruffle his feathers a bit ?" No, he never does. He is 
ever calm. He is occupied with the outward show of life, with 
its pomp and pageantry, with its appearances, even in dealing 
with humble circumstances, and he is mar\^elously faithful to 
all the superficial details. His stories are the most vivid of pan- 
oramas ; these figures live and w^ill live, this crowded scene is 
fascinating, the fniest illusion you or I need ever expect to wit- 
ness. It is a picture of rare energy and power, delicately and 
finely wrought — and yet it is painted canvas, it is the surface of 
things and you must not approach too closely or inquire too 
shrewdly ; the depth, the depth of life is not there, or but rare- 
ly. And none knew this better than Wm. M.Thackeray him- 
self : 

•• The i)luy is <loue ; the curUiin Uropa, 

Slow falling to the prompter's bell ; 
A luoiucnt yet the uctor stops, 

And looks around to sny farewell. 
II is an Irkponie word and task 

And, when hc*s laughed and had his say. 
He shows, as he removes the mask, 

A face that's anything but gay." 

And thus we already touch, do you not see, that deep and 
primal test of the substance of the best literature. '* Has it 
the power of earnestness ? Does it show zest and joy and a liv- 
ing energy, making men feel i^ is a great thing to be alive ?'* I 
am afraid that is not true of Thackeray, and it irks me to say 
it. I have been twisting things in the attempt to reconcile my 
heart and my conscience ; my heart that loves Thackeray, the 
man, and loves his books too, finding in them a perpetual de- 
light — and my conscience that sees and feels more and more 
clearly that the man did not write because he had something of 
fire within, but because it was a thing he could do and do it 
well, partly l)ecause it was agreeable and interesting to pour out 
the full treasure -of his observation and his thought. I have 
even been tempted to fit a brand-new theor>' to the case, just to 
accommodate one who never had anything but the kindest inten- 
tions and the most heart-winning boyishness of spirit in the 
presence of the whole human race. lUit on the whole I must 
sorrowfully stick to my standards. Someliow the great heart of 
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the man did not get into his stories except by implication. He 
was too shy, too reticent, perhaps felt too genuinely and deeply 
to ever unburden himself and make talk about the real things of 
life. Yes, I think that is true. He had the man's shyness 
that leaves the deepest and best things unsaid, a sensitive spirit 
that concealed itself behind all outward acts, knowing keenly 
what careless, painful and irritating comments are made by the 
world on what the soul holds most dear. For the real life and 
vital touch in Thackeray you must go to his letters, to the an- 
ecdotes about him, to his comical sketches; to his ballads and 
verses. It was here he bubbled over in fun, let himself loose, 
played the generous, hearty boy he actually w^as. That he 
couldn't do with the general public. He never quite forgets in 
his novels that somebody is looking on. 

How far away this is from Homer or Shakespeare! There diX^ 
two personalities that stand forever as types of that substantial 
quality, that primitive force in literature which shows men that 
take their work seriously because they are in it heart and soul. 
Homer, (yes, I know it has been doubted there ever was a sin- 
gle individual of that name, but the name represents a stage at 
any rate in Greek thought and Greek history) Homer plunges 
into his tale with the hearty unquestioning delight and uncon- 
sciousness of boyhood. He is excited by the swish of the water 
as the boat cuts the ^Kgean or he follows the precise steps of a 
priestly sacrifice with the serene assurance that everyone is 
equally interested with himself. He didn't .see anything sad in 
life. It was all prime fun. But Thackeray is the boy without 
the unconsciousness of boyhood. The trail of the blase is over 
• his work. 'Xet us make the best of it," he would .say, "but 
there's not much to be proud of in this world. It is empty, it 
won't bear examination, it is a puppet show." Imagine Shake- 
speare giving that impression ; you can't imagine it. Withal 
he gives you far cruder tragedies and shrinks not from the agon- 
ies, physical, mental and moral, the sum total is always the pro- 
found and lasting conviction that this is a great world with vast 
undiscovered realms in it of unmeasured potencies and excel- 
lence. One Cordelia, Portia and the rest, redeem the presence 
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of all the Gonerils and vShylocks. Even Hamlet and Othello 
and Lear by their capacity for thought and love and suffering 
prove the nature of man writ large. 

But Thackeray belongs in his intellect to a different order. 
He must be ranked with Franklin, though with a far finer im- 
agination of course. He wrote like the apostle of common sense, 
with shrewdness, wide and tenacious observiition, not too much 
credulity, with piercing insight, with courteous kindliness and 
large toleration. Or better, he was like tlie writer of Ecclesi- 
astes whose "Vanity of vanities all is vanity," he echoes at the 
end of his book : 

*'Ah! Vanitas Vanilatum! which of us is happy in this world? 
Which of us has our desire? Or having it, is satisfied? Come, 
Children, let us shut up the box and the puppets, for our play 
is played out." 

He is like the French writers of the i8th century whom per- 
sonally he did not like, because of his clearness of vision, his 
tendency to exhaust himself on the surface of life and his refusal 
to touch what lies below. Thackeray's stories always run leis- 
urely. They seem to say, "Why so hot, friends, the world will 
wag on much the same no matter what happens to these men and 
women of mine. This boy Pendennis whom you see making 
such fervid blind love to the beautiful Fotheringay will soon 
come out of his dream. His passion is real enough, poor fellow, 
but sec how blind it is. This little Amelia, what a pretty trust- 
ing doll it is. She will devote the fidelity of years to a self-made 
idol and Becky carries the while the letter which proves him 
mean as mud, among her secret treasures. Dear Col. Newcomc 
will be caught in the trap of his own honesty and want of suspi- 
cion ; we must not be over-hasty to conclude that he will . 
have the good which he deser\-es. He is the victim of a com- 
bination which was beyond his power to change. We are pup- 
pets." 

*'Antl in the worM, ns in tho bcIiooI. 

I'll »ny how futc may chancy anil shift; 
Tho prize be Honu'timci) wlih the fool, 

Tiie Yiicn'i not always to tho Hwlft ; 
Tlie htnin^ niny yield, the kooi\ may f.«ll, 

Tlu; gruU man l)0 a vulvar clown, 
Th(> knave bo lifted over all, 

The kind eastidtilcdily down." 

Now on the outside of this world, fate is all powerful'; but in 
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the substance of the best literature, you are made somehow to 
understand that there is that which is mightier than fate, and 
man is master of it. 

So it is pleasanter to turn to our second test. What is the 
range of Thackeray's work? Certainly it is very great and de- 
serves the highest praise. I think very few of the noveli.sts, un- 
less it be Dickens and Hugo have equalled or surpassed him. 

Thackeray knew his world well. It was a city world and a 
masculine world, an upper and middle class world, these are its 
limitations. We may take these limitations first. He knew the 
country mostly as it is seen from within English country houses. 
There is a marked absence of landscape in his writing. His peo- 
ple never make remarks about the landscape, nor does he. They 
seem chiefly anxious to get back to the city, or at least within 
doors. 

Perhaps this passage from Chapter XXIII of Vanity Fair will 
illustrate this point. Major Dobbin, you are to remember, has 
just landed from his last long ser\dce in India. He has heard 
nothing from Amelia but idle gossip. He comes on shore at 
Southampton. The description you will find capitally done but 
how brief it is, and in what general terms. Like his hero, he 
hurries to London. 

**The chaise came up presently, and the Major would wait no 
longer. If he had been an English nobleman on a pleasure tour, 
or a new.spaper courier bearing despatches (govennnent mes- 
sages are generally carried much more quietly), he could not 
have travelled more quickly. The post-lx)ys wondered at the 
fees he flung among them. How happy and green the country 
looked as the chaise whirled rapidly from milestone to milestone 
through neat country towns where landlords came out to welcome 
him with smiles and bows ; by pretty roadside inns, where the 
signs hung on the elms, and horses and wagoners were drinking 
under the checkered shadows of the trees; by old halls and parks 
rustic hamlets clustered round ancient gray churches — and 
through the charming English landscape. Is there any in the 
world like it? To a traveller returning home it looks so kind — 
it seems to shake hands with you as you pass through it. 
Well, Major Dobbin pas.sed through all this from Southampton 
to London, and without noting much beyond the milestones a- 
long the road. You see he was so eager to see his parents at 
Camberwell." 
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Thackeray lielcl not the very modern idea that character is 
found by the scenery it keeps. He would have been free to la- 
bel such an idea another humbug. Still, this great novelist did 
miss the value and significance of life out-doors ; he had no eye 
for the frame and setting- which nature furnishes to man. He 
did not care much for the virtue of the poor, and rather disbe- 
lieved in it. He wasn't brought up in that atmosphere. Pov- 
erty irritates him. He draws a freer breath when away from it. 
And then, as Charlotte Hronte never could draw a satisfactory 
man, Thackeray certainly did not succeed with his women. It 
is one of the perplexities about him. ' ' Why are all your women 
either knaves or fools, ' ' suddenly demanded a lady in conversa- 
tion with him, and we may well believe that his reply was on- 
ly a rebuke to the inquisitor, ''Because, madam, I knownooth- 
k^rs.*' The fact remains, and it is better to think that it was due 
to the surroundings and history of his own life, due to misfor- 
tune and ignorance rather than to any other cause. He did not 
create the 

"Poifcct woinaii, nobly planned 
To warn, to corafjrt and coinmand." 

He did, it is true, conceive a real live woman in Becky Sharp, 
one of the few great characters in fiction. Whatever her faults 
as a po.ssible woman, she is actual flesh and blood in that Van- 
ity Fair which never ceases among men. But I wonder if you 
feel with me at times that Becky vSharp is a little "overdone*'? 
Don*t you think the author makes her out too uniformly wicked, 
too unbrokenly sly and selfish? I don't believe the real Becky 
was without some moments of .sanity, that she did care for some- 
thing beside herself. I don't believe that anyone could live with- 
out that. But at any rate Thackeray doesn't leave her alone 
enough. He seems to be afraid we shall find .something com- 
mendable in the little orphan. He pours out his sarcasms upon 
her. He is ever pointing the finger at her. On the last page 
of the novel he points the finger from away, way off, as if she 
was almost out of sight in the depths of degradation. He brings 
her near to the attainment of her .schemes time and time again, 
only to .see the careful card ca.stle topple at a breath. He is al- 
mo.st vicious with her; her presence excites him as if he were a 
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house dog growling out of an unreasonable antipathy towards 
one of the neighbors. He won't let us have an atom of sympathy 
with the designing creature until — well, it may be very immoral 
for a minister to confess it, but he really creates in the virtuous 
breast a reactionary delight in the keen-witted scamp and a fer- 
vent though wicked wish that she might succeed in her clever- 
ness. As for Thackeray's good women they are simply exas- 
perating, Mrs. Pendennis and Laura, Henry Esmond's gracious 
lady, Amelia Sedley. Kven Ethel Newcome is not much bet- 
ter, hardly more than a shadow, and Beatrix Esmond, who does 
not pretend to be exactly good, we may count the most success- 
ful of the assembly. 

And yet with all these abatements it is a large and varied 
world he sets forth in his pages ; it is the picture gallery of a 
wide-eyed traveler. He has .seen many lands and many faces, 
like the much-enduring Ulysses. None have di.sclosed as he 
the life of the average modern man in certain social grades. 
Major Pendennis is enough to make one novelist's reputation. 
He knows well the men of the press and the ball-room, the camp 
and the court. He seems to hover on the verge of the grotesque 
and the caricature all the time, and yet makes you appreciate 
the undeniable truth of his lives and sketches. The life of the 
school and the college not even Kipling has given with such 
fidelity, and ** Grey-friars " is classic ground to all English read- 
ers since the Charter-house di.sappeared. The life of the valet, 
of the returned ICa.st Indians, of British travelers abroad, of the 
petty. Gennan counts, the wild Bohemiaiiism and cavicradcrie of 
the London inns of court and the coffee-houses down to the inim- 
itable '* Back Kitchen " of Pendennis, all is gathered up with a 
masterly hand. And then that wonderful power of realizing a 
past age in Henry Esmond, the most finished and complete work 
of the sort ever accomplished ! I cannot praise highly enough 
its vivid presentation of the very atmosphere of Queen Anne's 
London and the very thoughts and feelings of the world as it 
went then. So great is this range of insight into many varieties 
of human nature that in the future men will go to Thackeray as 
the true historian of the middle 19th century in England. I 



98 PROCEEDINGvS MANCIIKSTKR INSTITUTE 

think, as I said before, he entirely misses the deep realities of 
that life, its undercurrents, but so far as the external appear- 
ance goes this was the half-world of the Victorian age. 

That it is, after all, only a half-world Thackeray gives us in 
his novels is the severest criticism that can be passed upon the 
wholesomeness of his influence. We are compelled to admit 
that he fits better into the middle-age point of view. Hearty 
and unsophisticated youth is not apt to admire him. His view 
of the human lives about him is too monotonously depressing 
and sad, and youth does not yet feel the charm of his virile intelli- 
gence. I remember that it was years before I could get inter- 
ested in Vanity Fair, though I made repeated trials, while Es- 
mond was one of my first loves and ni}^ last. Vanity Fair is not 
a work to be put in any one's hand who is not ready for it. Ma- 
ture life finds itself in large measure reflected there, but gener- 
ous youth not at all. The greatest men in literature have and 
must be men of faith, not in a narrow and theologic sense, but 
in the sense of looking forward, of noble expectation. Life can- 
not be lived at its best without that, and to lose noble expecta- 
tion — some love of liberty, or service, or ideal character — is the 
greatest possible loss. The illusions of vigorous souls are noth- 
ing to be ashamed of or scorned. As they. '* fade into the light 
of common day ' ' they ought to strike deeper root in reason and 
right. Thackeray has not the wholesomeness of a large faith. 
lUit, having said this, there is a good deal on the other side. 
I do not think he seriously harms any one who has not already 
harmed himself. Many have hid their own weakness, cynicism 
and failure behind the name of one whose heart, I believe, was 
sound. It is the first plunge into Thackeray that hurts, it is 
the wholesome hurt of know^ing some things as they are. 
Truths and half-truths are apt to hurt and they may be good for a 
man to know. It is good for a man to know the meanness of 
cant, hypocrisy and pretence in all its myriad forms. And vSO a 
robust nature rises from Thackeray not harmed but purified. 
He has the wholesomeness of honest intelligence, the courage 
to look at the meaner forms of evil in the world and not be over- 
come by the world. So that after the first plunge you come to 
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isee that Thackeray is by no means a hopeless soul. He is so 
anxious to be truthful to the appearance that he almost falls off 
on the other side. But not quite. For as you come to know 
the people of his stories better you find they never mock at any 
real goodness, that to their creator the luster of even common- 
place kindness and generous charity shines the fairer for the 
weakness, folly and frailty by which it is surrounded. Beside 
his intellectual clearness there is in Thackeray a great tender- 
ness of heart towards all who arc in trouble and failure, all who 
are betrayed either by themselves or others. 

** ' It is not difficult to be a country gentleman's wife,' Re- 
becca thought. ** I think I could be a good w^oman if I had five 
thousand a year. I could dawdle about in the nursery, and 
count the apricots on the wall. I could water plants in a green- 
house, and pick off dead leaves from the geraniums. I could 
ask old women about their rheumatism, and order half a crown's 
worth of soup for the poor. I shouldn't miss it much out of 
five thousand a year. I could even drive out ten miles to dine 
at a neighbor's, and dress in the fashions of the year before last. 
I could go to sleep and keep awake in the great family pew ; 
or go to sleep behind the curtains, with my veil down, if I only 
had practice. I could pay everybody if I had but the money. 
That is what the conjurors here pride themselves upon doing. 
They look down with pity upon us miserable sinners who have 
none. They think themselves generous if they give our chil- 
dren a five pound note, and us contemptible if we are without 
one.' And who knows but Rebecca was right in her specula- 
tions — and that it w^as only a question of money and fortune 
which made the difference between her and an honest w^oman ? 
If you take temptations into account, who is to say that he is 
better than his neighbor ? A comfortable career of prosperity, 
if it does not make people honest, at least keeps them so. An 
alderman coming from a turtle feast will not step out of his 
carriage to steal a leg of mutton ; but put him to starve, and see 
if he will not purloin a loaf. Becky consoled herself by balanc- 
ing the chances and equalizing the distribution of good and evil 
in the world." 

I do not rise from '* The Newcomes " or from ** Vanity Fair" 
with any bitterness, but with a larger consideration and even 
love towards man. It is as though the writer of a new Ecclesias- 
tes said, '*I promise you no perfect creatures among human 
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folks ; I find none in the world ; but I will give you character in 
place of perfection ; I will give you erring, weak and fallible hu- 
manity. I give you men you can never think of afterward with- 
out a glow around the heart, lank and faithful Major Dobbin, 
bearing the burdens of a host of others, Colonel Newcome, with 
his childlike honor and purity of soul, Esmond, a soldier of 
coolness, patience and magnanimity." He saw through them 
all. And still we love them the more, just as we do our own 
folks. If his is not the clarion note of faith, he has in noblest, 
fullest form the heart song of charity. ** And the greatest of 
these " — it was said long ago. 

When we pass from the qualities of substance to the qualities 
of fonn we simply acknowlc.lge in Thackeray the master of our 
English speech. His is the well-nigh perfect power of expres- 
sion in language, so that you are hardly conscious, without ex- 
amination and study, how fine his skill. We forget he has a 
style in the mere pleasure of listening. In a far wider and truer 
sense than of Goldsmith it might be said, '' He touched nothing 
he did not adorn." It seems to make little difference what his 
immediate subject may be, even though in itself rough and re- 
pellent, you want to have him keep on talking, and the end of 
the chapter always comes too soon. For with him the words 
are never in the way. They have the precision and deftness of 
a perfect machine. You like to watch the machine's smooth, 
swift motion whether the machine is producing anything or not. 
Thackeray is discursive, following one pleasant path after an- 
other, while his characters wait in awkward situations ; but you 
do not care so long as your ears are beguiled with that pleasant 
and charming music. He makes long and sometimes exasperat- 
ing comments on his characters, minutely describing the mech- 
anism of his puppet show, where you would much prefer to have 
them speak for them.selves. '* Why can't he let them be! " 
But never mind. The talk is so beautiful in itself, the sentences 
flow with such simplicity and naturalness, the terms are so fit, 
so full of meaning, without a particle of exaggeration, that you 
want him to go on commenting forever, He scolds ; but was 
there ever such admirable scolding ? That is the trouble with 
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his scolding and his satire ; it is so smooth it does not sting. 
Thus :t is that we come to Thackeray as to a master, our critical 
rules all forsworn and laid aside. He dictates to us, not we to 
him, and for education in the art of saying things we must simply 
read and listen till the power of it permeates the mind. It is 
not so rich or so sublime a style as that possessed by two other 
masters of English in the Victorian age, Ruskin and Martincau, 
but in practical usefulness and reser\'e, in efficiency and good 
.sense, it surpasses them. It never runs away with him. The 
engineer, you are sure, is ever sitting serene, smiling and cheer- 
ful in the place of conmiand, master of his instrument. 

See how compact and terse his way and manner is ! Not a 
word wasted, each in its place, like well-trained ser\ators. You 
need not sift a mass of verbiage for a faint idea ; the selection 
has been made for you ; each sentence drives directly to its 
mark ; it is luminous, almost self-luminous ; there can be no 
mistake as to what i}= meant. Every paragraph is compact and 
finished, its subject is treated firmly and then dropped. Here 
is none of that oscillation, beating back and forth with hesitat- 
ing step, fearful lest wx have not said enough to make our mean- 
ing clear, which marks the work of those w^ho are not sure of 
themselves. Here you may study the art of compression at its 
best, whole chapters in a verb or adjective ; telling epithets with- 
out the slightest attempt at display, no redundant descriptions 
or fine writing for its own sake. Nor is the effect of this unity 
of style jerky or abrupt. All is calm and well controlled. No 
evidence of haste appears. Words enough are u.sed to keep the 
reader's patience from suffering jolt or hurt. ■ In short, the lan- 
guage is transparent, a vehicle to convey and not conceal 
thought. Thackeray invites you to a journey not too hurried, 
and, as the advertisements say, everything will be done that is 
possible to promote the comfort and convenience of the travel- 
ler. The attention of the tourist will be economized to the last 
degree. He will not even (and perhaps this has its disadvan- 
tages, as we should see in turning to Browning) he will not eyen 
be called on to do over-much thinking for himself. The imag- 

8 
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ination in Thackeray's work is of a very high though quiet or- 
der. It consists in a fine felicity of phrase, in witty and unex- 
pected turns, in capital comparisons. This imaginative excel- 
lence extends to his conception of character. A novelist's im- 
agination must chiefly be shown in the completeness with which 
he puts himself in the place of his created creatures. And 
Thackeray docs this with almost entire success. Take Henry 
Usmond. There are things we do not like in Henry Esmond. 
The whole relation between the hero and Lady Castlewood is 
strained. Beatrix is exasperating, indeed, was meant to be. 
The denouement, though powerful and thrilling, is touched a 
bit with theatrical tinsel. But on the whole what an amazing 
success ! What play of light and shade upon Esmond's for- 
tunes! How straight and manly he stands, what an air, what a 
figure ! You cannot escape him. He will accompany you 
henceforth through life. He is more vivid than many an his- 
toric character. You will always associate him with the men 
of Queen Anne's time and the Old Pretender. The same is true 
of Pendennis, or of Colonel Newcome and Clive, or of the Os- 
borne family in Vanity Fair. These are not extraordinary peo- 
ple or very great people. But you know them better than thou- 
sands of the great are known. You live in touch with their 
lives, you sec them, not as they think themselves or as they 
are, but as their nearest saw them. You see them in the whole 
circle of their social and family and business relations. 

The best artist is least conscious of his art, and Thackeray 
was an artist in literature. He could not have told you how he 
did it, though he did not spare toil or pains when once roused 
to his work. We cannot enter further into the secret than to 
say it was his nature, a gift l)orn with him, almost as much in 
evidence in his first work as his last. He did not create a style ; 
it was the free expression of himself. It is not an artificial, 
manufactured style, but one that comands the ease and re- 
ser\'e strength of original genius.. For generations to come, his 
fictions will be read of English-speaking men, and his place is 
secure. He will hold that place by virtue of the pleasure he 
confers upon the mind and judgment of educated men and 
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women. But his audience will never be a large one. He is in- 
fected with the ennui, the restlessness, the doubt, the hesitancy 
of modern thought. He had no strong confidence in himself or 
in the world of men. That is his weakness, as it is often the 
weakness of the artistic temperament. But yet it was much, 
ver>' much, that in the turmoil and confusion of modem cities 
and societies he could proclaim the old, old gospel of man- 
hood : — 

" Who misiee or who wins the prize, 

QOt loRC or conquer an you cnn . 
Bit, if you fnil or If you rl»e, 

Tie each, pray G«v1, a gentleman." 
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SECTION F. 

MINERALOGY AND GEOLOGY. 

REPORTS OF MEETINGS. 

Wednesday evening, January 17, i9cx>. The President in the 
chair. After business, the regular work in the determination 
of minerals was done by the members under the direction of 
Mr. George I. Hopkins. Stibnite, Antimony, Prochlorite, and 
Natrolite were analyzed. 

Tuesday evening, January 23. The Vice President in the 
chair. Mr. Hopkins gave a short talk on the cleavage of min- 
erals, after which the analysis of a specimen given out at the 
previous meeting was read by one of the class. After this re- 
port on Celestite, the class studied and analyzed Apatite. 

Tuesday evening, February 6. The President in the chair. 
After the business, Mr. Hopkins took charge of the work. The 
analyses of Siderite and Sphalerite were read. Calcite and Talc 
were studied in the class. 

Wednesday evening, February 14. The Vice President in 
the chair. After business, Mr. Hopkins called for the analysis 
of minerals given out for home study: Dolorite and Pyrrhotite. 
G5rpsum was then studied. 

Wednesday evening, March 14. The analysis of Corundum, 
Chalcocite and Chalcopyrite were read, after which the class 
studied Magnetite and Orthoclase. 

Wednesday evening, April 11. Mr. Hopkins addressed the 
class on the spring field work. The report on Ganiet was read. 
Staurolite was studied. 

Wednesday evening, April 25. Vice President in the chair. 
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The analyses of Hematite and Prehnite were read. A short talk 
on chemical formulas was then given by Mr. Hopkins. 

Wednesday evening, May 9. Vice President in the chair. 
After business, the analyses of Cyanite and Obsidian were read. 
Mr. William E. Moore read a very interesting paper on ** Some 
Phases of Geology." 

Wednesday evening, May 23. President in the chair. After 
business, the analyses of Chalcedony and Hornblende were 
read. 

Wednesday evening, June 6. The Vice President in the 
chair. The field trip to "The Pulpit " was discussed. Mr. J. 
A. Prescott and Mr. F. W. McKinley presented specimens of 
copper ore to the Section. The analyses of Pyroxene and Spod- 
umene were read. 

An interesting paper, " Glacial Action in the Vicinity of Man- 
chester," was then read by Mr. K. P. Richardson. Mr. W. H. 
Iluse then showed the Section some lantern slides, to give the 
members an idea of what they might see on the proposed Lon- 
donderry and Auburn trip. 

Wednesday evening, June 21. The Vice President in the 
chair. After regular business, the attention of the Section was 
called to Miss Eugenia Lord's gift of pamphlets, *' The Genesis 
of the Merrimack Valley," and "Atmospheric Phenomena." 
This was followed by the sad announcement of Mr. Lyman W. 
Colby's sudden death. 

Wednesday evening, October 10. Owing to the small num- 
ber present the meeting was infonnal. 

Wednesday evening, October 24. The President in the chair. 
After business a general discussion of a plan of work for the 
coming season followed. The Section authorized Mr. Hopkins 
to carry the work on as he thought most profitable. 

Tuesday evening, November 6. The Vice President in the 
chair. After business Mr. Burnham addressed the Section. 

Wednesday evening, November 21. Informal meeting. Re- 
ports on minerals were given. The specimens analyzed were 
Cinnabar and Apatite. Aragonite was then studied. 



OF ARTS AND SCIENCES. IO9 

Wednesday evening, December 5. The President in the 
chair. Notice of annual meeting given. The analyses of Wol- 
lastonite and Turgite were read, Wavellite was the new min- 
eral studied. 

Wednesday evening, December 19. Annual meeting of Sec- 
tion F. In the absence of both President and Vice President, 
the meeting was called to order by the Secretary. The election 
of officers was taken up and the following elected : 

Presidcni—Susy C. Fogg. 

ytce Presidefti—Woiltev S. Abbott. 

Secretary — Grace A. Phillips. 

Treasurer — Sara Hunt. 

Executive Committee — William H. Huse, H. P. Richardson, 
Mrs. Fred L. Allen. 

The analyses of Pectolite and Serpentine were read. Lepid- 
olite was studied. 



CHANDLER LECTURE COURSE. 



Through the continued generosity of Hon. George Byron 
Chandler the following course of lectures has been tendered to 
the members of the Institute for the season of 1900- 1901. 

Monday, October 8, 1900. The work of the ** Roycrofters/ * 
by Elbert Hubbard, Editor of the ** Philistine.'* 

Wednesday, November 7, 1900. Weighing the Earth, by 
President T. C. Mendenhall, of the Worcester Polytechnic 
Institute. 

Friday, December 14, 1900. Our National Music (Illustrat- 
ed), by Prof. Louis C. Elson, of the New England Conserva- 
tory of Music. 

Wednesday, January 2, 1901. An Entomological Hour, by L. 
O. Howard, U. S. Government Entomologist. 

Wednesday, February 6, 1901. Art in Nature Study — The 
Harvest of Song (Illustrated), by Prof. Henry T. Bailey, In- 
structor in Art in the Schools of Massachusetts. 

Wednesday, March 6, 1901. A More Beautiful Civic Life, 
by Mrs. Lucia Ames Mead of Boston. 



SUMMER SCHOOL. 



Ill the winter of 1900 the idea was conceived of a department 
for regular and systematic out-door work by more members than 
would perhaps otherwise take it up. This plan was put into 
practical shape and a department added to the Institute, which 
was called, for want of a more appropriate name, a summer 
school. Most of its work, however, was done .in the spring. 
The plan and scope of its work cannot be given better than in 
the words of the prospectus, issued before the beginning of the 
class work : 

" A recent writer has well said that to know the lower forms 
of animal life is to have a better knowledge of ourselves. The 
thought is almost equally applicable to plant life ; for the laws 
of development are essentially the same in all things that live 
and grow. Indeed, the thought may be farther extended ; since 
it is probable that if we understood the laws by which the mole- 
cules of a mineral are selected, combined, and acted upon, we 
should hold the key to many of the mysteries of our own organ- 
isms. 

** It is obviously desirable, therefore, that knowledge of na- 
ture and her laws should l)e universal. Unfortunately, profound 
research is practicable only for a limited number — those having 
wealth and leisure, as well as ability and taste. For advanced 
workers there must be large lil)raries, extensive museums, tech- 
nical training, and costly apparatus. But while these toil in 
study and laboratory, the great book of nature lies open to all ; 
and here, about Manchester, we are singularly fortunate. Na- 
ture has spread out two volumes for us ; the Canadian and Alle- 
ghanian provinces meet at our very door. The trees and flow- 
ers, the birds and insects of two continental divisions mingle 
here. 

*' While interest in nature study is rapidly increasing, even 
the summer school, as commonly conducted, is inaccessible to 
many, partly by reason of the expense, and partly by reason of 
the demand upon time which cannot be spared. To meet, as 
far as practicable, a need that is keenly felt, a summer school 
has been organized under the auspices of the Manchester Insti- 
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tute of Arts and Sciences. For the present it will comprise four 
departments — Entomology, Botany, Ornithology, and Mineralo- 
gy and Geology. Competent instructors will give their services, 
and co-operation of able assistants is already assured. There 
will be practical lessons in field work for each section on alter- 
nate Saturdays, supplemented by studies and lectures at the 
regular evening meetings at the Institute. 

The only condition is membership in the Institute, which is 
secured by the payment of one dollar membership fee and dues 
at the rate of three dollars a year. All the classes of the sum- 
mer school are open to any member without extra expen.se, as 
are all the meetings and lectures of the sections and of the Insti- 
tute throughout the year." 

The organization consisted of the following corps of teachers : 

Principal. 
WILLIAM H. HUSE. 
histriidors . 
Section B—Entomology : Edward J. Burnham. 
Section C — Botany: Frederick W. Batchei^der. 
Section D — Ornithology: Theodora Richardson. 
Section F — Mineralogy and Geology : George I. Hopkins. 

The classes began their walks on the last day of March and 
continued through the spring and early summer, as will be seen 
by the appended calendar : 

March 31. — 9 a. m., Ornithology; 2 p. m., Mineralogy and 
Geology. 

April, 7. — 9 a. m.. Botany ; 2 p. m.. Entomology. 

ApriIv 14. — 9 a. m., Ornithology; 2 p. m., Mineralogy and 
Geology. 

Aprii, 21. — 9 a. m., Botany ; 2 p. m.. Entomology. 

April 28. — 9 a. m.. Ornithology; 2 p. m., Mineralogy and 
Geology. 

May 5. — 9 a. m., Botany; 2 p. m., Entomology. 

May 12. — 9 a. m.. Ornithology ; 2 p. m., Mineralogy and Geol- 
ogy. 

May 19.-7-9 a. m.. Botany ; 2 p. m., Entomology. 

May 26. — 9 a. m., Ornithology; 2 p. m., Mineralogy and Geol- 
ogy. 

June 2. — 9 a. m., Botany ; 2 p. m.. Entomology. 

June 9- — 9 a. m., Ornithology ; 2 p. m., Mineralogy and Geol- 
ogy. 
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June i6. — 9 a. m., Botany; 2 p. m., Entomology. 
June 23. — 9 a. m., Ornithology ; 2 p. m., Mineralogy and Geol- 
ogy. 
June 30. — 9 a. m., Botany; 2 p, m., Entomology. 

The course was carried on as planned, except when prevent- 
ed by the weather. The entomological class, under the direc- 
tion of Mr. Burnham, visited the places richest in insect life, 
and aroused much interest on the part of those who took this 
opportunity to learn of the habits of insects in their native 
haunts. Many valuable specimens were secured for the muse- 
um. 

The botanical class, directed by Mr. Batchelder, made syste- 
matic studies of our native trees during the earlier walks, as the 
tenderer plants were not in leaf. Some of the trees of special 
interest which were studied were Quercus prinoides, which w^as 
denied us by the older botanies, but is quite abundant about 
Manchester; and Q. ambigua, which has not ytt been located 
as a form, variety, species or hybrid. There are some very in- 
teresting specimens in this locality. Later, on some of the trips, 
the only station of Calla palustris known in Manchester was vis- 
ited, also one of the few beds of Ophioglossum vulgatum in this 
vicinity. 

The ornithological class, under the enthusiastic leadership of 
Miss Richardson, was the most largely attended class of the 
school. This, like the other classes, was the means of bringing 
many new members into the Institute. Some of the trips were 
taken about the suburbs of Manchester. On two dates the class 
went to Auburn, and on June 9 it united with the mineralogical 
class in a barge ride to Bedford, visiting many places of inter- 
est. During the term fifty-two species of birds were observed 
and studied. The largest number seen on any one excursion 
was twenty-six, counted on one of the Auburn trips. 

The mineralogical division, under the instruction of Mr. Hop- 
kins, made a detailed study of the mineralogical and geological 
formations in this vicintity. On March 31 the quarry opened 
a number of years ago by the Amoskeag company on Oak Hill 
was visited. Much good granite has been ta'ien from this ledge. 
In some blocks of gneiss taken from the surface were seen fine 
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specimens of contorted strata. The second walk over Wilson 
Hill took the class to several ledges. In one place a large piece 
of trap enclosing hornblende crystals, was secured for the mu- 
seum. At the City farm quarry good specimens of iron pyrites 
and smoky quartz with crystals of feldspar were obtained. On 
April 28 two ledges on North Union Street were inspected. In 
one was an interesting dyke of trap, which in weathering 
seemed to disintegrate in little nodules, instead of the angular 
shapes that are so common. In the other ledge biotite and 
muscovite were found in juxtaposition. South Manchester was 
next visited with its several outcroppings of granite and gneiss 
intersected in places by trap dykes. In one place a deposit of 
magnetite, considerable for Manchester, was discovered and 
much of it secured. In another place a small cr>'stal of apatite 
was found. The fifth walk was more geological than mineral- 
ogical in its character. Rock Rimmon was visited, and from the 
top of this high outcropping ledge the many signs of glacial ac- 
tion of ice and water that are so abundant here were studied at 
leisure. 

The last excursion was a barge ride together with the orni- 
thological class. The combined classes numbered forty. Go- 
ing over through Bedford, the first stop was made near the Cen- 
ter, where a cut had been made through a ledge for the new 
Manchester and Milford railroad. Several interesting dykes of 
trap were shown in the walls of granite. From this place the 
party proceeded to the northeast corner of Amherst, near the 
village known locally as Joppa. Here is a small deposit of car- 
bonate of lime, with smaller accumulations of vesuvianite and 
garnet. The next stopping place was the *' Pulpit," a some- 
what remarkable gorge that was eroded during the glacial peri- 
od, probably by water falling through a moulin in the ice-sheet 
and flowing away below. On the return to Manchester a stop 
was made at the Barr farm, where specimens of bog iron ore 
were obtained, also some ochre that is found with the limoriite. 

The inauguration of a summer school so early in the season 
and in the way in which this was conducted was something new 
and in the nature of an experiment, but its results have amply 
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justified its conception. New members were brought into the 
Institute, the interest of many was aroused, and systematic work 
was done in the study of nature at home. The summer school 
was a success. 



DONATIONS. 



The following comprises the donations to the Institute during 
the year 1900. 

BIRDS. 

Nyctalaacadia (Acadian Owl) ; Mrs. Jennie Hackett Famham. 

Botaurus lentiginosus (American Bittern, young); Buteo latis- 
simus (Broad-winged Hawk); Syrnium nebulosum (Barred 
Owl); Zonotrichia albicollis (White-throated Sparrow, im- 
mature); William H. Huse. 

Accipiter atricapillus (Goshawk, unmounted); George Hosser. 

ANIMALS. 

Lepus nuttalH mallurus (Rabbitt); Condylura cristata (Star- 
nosed mole);Putoriusnoveboracensis (Weasel, 2); Calomys 
americanus (Mouse) ; W. H. Thompson, Pembroke, N. H. 

Lutra canadensis (Otter); Mrs. L. B. Clough. 

Skull and spinal column of Felis domestica (common cat); E. 
J. Bumham. 

Cynomis ludovicianus (Prairie Dog); George I. Hopkins. 

INSECTS. 

Collection of Lepidoptera embracing 12 Sphingidae, 7 other moths 

and 21 Rhopalocera ; Frank E. Heald. 
Basilarchia arthemis, Basilarchia astyanax ; Miss Julia McDo- 

nough, Suncook, N. H. 
Collection of insects ; Harrie M. Young. 

MINERALS. 

Specimens; Albert L. Clough. 

Collection of minerals ; John R. Bruce. 

Collection of minerals ; Wallace G. Stone. 

Crystals of feldspar and quartz from Ossipee ; Specimens of pseu- 
domorphs of quartz after calcite ; Bela H. Emerson, Hook- 
sett, N. H. 

Sponge Coral from the Indian Ocean ; Miss Louise E. Newell. 

Collection of clay stones ; A. C. Osgood. 
9 
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Heliastraea heliopora (Brain Coral), a specimen formerly owned 
by the late Captain C. W. Strain, Co. C, loth N. H. Volun- 
teers, presented as a memorial gift to the Manchester Insti- 
tute of Arts and Sciences, by his sister, Mrs. MaryS. Rich- 
ards. 

BIOLOGY. 

Three tailed gold-fish ; Harrie M. Young. 

Backbone of fish, illustrating notochord ; Dr. Lillian G. Bullock. 

Jar containing four specimens of Squalus acanthias (Dog Fish) 

removed from the parent fish; William H. Huse. 
Phrynosoma cornutum (Horned Toad); Henry B. Fairbanks. 

NESTS. 
Cyanocitta cristata (Blue Jay); Contopus virens (Wood Pee- 

wee); Mrs. John B. Varick. 

ART. 

Framed picture of General John Stark ; Clarence M. Edgerly. 

Medallion of James Russell Lowell ; William H. Huse. 

Framed portraits of Spencer, Tyndall, Darwin and Huxley; Oli- 
ver E. Branch. 

Framed copy of Emancipation Proclamation, forming allegori- 
cal portrait of Abraham Lincoln ; Mrs. Elizabeth M. Coak- 
er. 

BOOKS AND PAMPHLETS. 

Bookcase and books of the Derryfield Social Library as follows: 
Notes on the Parables, Hosea Ballon, 1812 ; Explicatory 
Catechism, 1805 ; Five Points of Christian Faith, 1793 ; 
Burns* Justice of the Peace, 1773 ; Robinson's Proofs, 1798; 
A View of Religions; Federal Accountant, 1827; Life of 
George Washington; Infantr^'^ Regulations, 1817; Library 
Record Book ; Lectures on Female Education, 1794; Mari- 
ner's Compass, 1763; Letters from England, 1808; Christ- 
ian's Life, 1795 ; Flowers of Modern Travel, 1797 ; Rollins' 
Ancient History, 1803 ; Thoughts on Divine Goodness, 1794; 
Watts, on the Mind, 1793; Spectator, 6 vols. ; History of 
Vermont, 1794; Infernal Conference, 1795 ; Blair's Lectures, 
1814 ; N. H. Gazetteer, 1817 ; Gospel News, 1794 ; Laws of 
N. H., 1789. ; Heaven's Glory and Hell's Terrors, 1770 ; 
Hymn Book, 1796 ; William H. Huse. 
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Geographical Grammar. 1778 ; General History, Tytler, 1824 ; 
Saint's Rest, Baxter, 1805 ; History of South America, 1826; 
Volume of Essays, 1842 ; The Impending Crisis, H. R. Hel- 
per, i860 ; Conquest of Kansas, Phillips, 1856 ; WilUiam 
H. Huse. 

History of New Hampshire, Vol. 3. Jeremy Belknap, 1792; Miss. 
M. Eugenia Lord. 

GOVERNMENT REPORTS. 

Report of the Director of the U. S. Geological Survey; An- 
nual report of the Department of Interior, Geological Sur- 
vey, 1899, Vol. 6, two parts ; Normal annual sunshine and 
snow-fall (weather bureau); Reports of the Commissioner of 
Education, Vol. i, 1898-9; Instructions for Aerial Observers 
(weather bureau); Report of the Commissioner of Educa- 
tion, 1897-8 two volumes ; William H. Huse. 

Report of the Commissioner of Education ; Compendium of the 
loth census 1880, *Part.i ; Messages and Documents of the 
President, 1861-2 ; Edward C. Smith. 

U. S. Geological Survey, J. W. Powell, 1882-3-4-5, two vols. ; 
Walters. Abbott. 

Annual report of the Bureau of Ethnology, 1890-91, J. W. Pow- 
ell ; E. J. Bumham. 

Manual of 50th Congress ; Report of the Secretary of the Inter- 
ior, 1886 ; Report on commercial relations with South Am- 
erica ; Myron W. Hazeltine. 

STATE REPORTS- 

Report of the N. H. Forestry Commission, 1885 ; Report of N. 
H. State Legislature, 1889-1891 ; Report of Special Legis- 
lature, 1890 ; Report of the N. H. Commissioner of Lunacy, 
1891 ; Report of N. H. State Prison, 1892-93 ; Report of N. 
H. State Library, 1892 ; Report of N. H. Bureau of Labor, 
1893 ; Report on boundary* between N. H. and Mass. ; Cor- 
poration Laws of N. H. ; Public Statutes, 1890; Amend- 
ments to Public Statutes ; Myron W. Hazeltine. 

Bank Commissioner's Report, 1887 ; Edward C. Smith. 

State Board of Health Reports, Vols. 12-13 J Back numbers of 
N.H. College Bulletin ; Session Laws of 1868-69-71-73-74- 
75-76-78-83-85 ; William H. Huse. 
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CITY DOCUMENTS. 

Report of City Engineer, 1899 ; Report of City Library, 1899 ; 
William H. Hiise. 

SCIENTIFIC AND TECHNICAL. 

Hydrodynamics, Emerson; Zoology" of Vertebrates, MacAllister; 
Hydraulics and Mechanics, Ewbanks ; Old Red Sandstone, 
Hugh Miller ; Popular Geology, Hugh Miller; Glaciers of 
the Alps, Tyndall; Insects Injurious to Vegetation, Harris, 
1852; Prehistoric Implements, W. K. Morehead; The Bird 
Stone Ceremonial, W. K. Morehead ; Sculptured Anthro- 
poid Ape Heads, James Ferry ; A Preliminary List of the 
Hemiptera of Colorado, C. P. Gillette and Carl F. Baker ; 
Monograph on the Carabidse, George H. Horn, M. D. ; Cat- 
alogue of the Odonata of the Vicinity of Philadelphia, Philip 
P. Calvert ; Boston Society of Natural History, Guides for 
Science Teaching, Vol. VII, Insecta, by Alpheus Hyatt 
and J. M. Arms ; William H. Huse. 

The Genesis of the Merrimac Valley, S. D. Lord ; Atmospheric 
Phenomena, S. D. Lord ; Miss M. Eugenia Lord. 

Outline papers for course of lessons on Lithology and in Mine- 
ralogy ; Prof. Geo. H. Barton. 

MISCELLANEOUS BOOKS. 

Gleanings in Bee Culture, 1883-4-5-6-7, 5 Vols. ; American Bee 
Journal, 1885-6-7, 3 vols.; N. H. Register, 1884-5-8, 3 vols.; 
The Constitutional Convention, Jameson ; North American 
Review Vol. CXL-CXLI ; War with Mexico Reviewed; 
History of Candia, J. Bailey Moore ; City Directory 1885 ; 
Package of pamphlets on various subjects; William H. Huse. 

State Papers, Addresses and Poems of the late Hon. Moody Cur- 
rier ; Mrs. Moody Currier. 

Transactions of the Literary and Historical Society of Quebec ; 
Life of Joseph Francis Perrault, one of the founders of the 
Institution ; Literary and Historical Society of Quebec. 

A Trip among the Glaciers, Hon. J. W. Patterson ; Influence 
of the Netherlands on the American Republic ; Prize Essay 
of American Public Health Association, Mrs. Mary H. A- 
bel ; Essay on Effects of Intemperance ; Address by Hon.J. 
W. Patterson at the College for the Deaf, Washington, D. 
C. 1889 ; Dartmouth College Catalogue 1890 ; Myron. W. 
Hazeltine. 
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Record of the Lamb, Savory and Harriman families by Fred W. 
Lamb ; Fred W. Lamb. 

Wilderness Ways, William J. Long ; Nature Study Press. 

196 Books and pamphlets and 4 maps ; Frank H. Challis. 

American Ornithology; Bird Lore; Bryologist; Condor I Cor- 
nell Nature Study Bulletins; Fern Bulletin; Gamophyllous; 
Journal of Applied Microscopy ; Le Naturaliste Canadien; 
Mineral Collector ; Meehan*s Monthly ; Nature Study ; Ohio 
Naturalist ; Plant World ; Scientific American ; Torreya ; 
''Nature Study Press. 

MISCELLANEOUS. 

$320.00 for **Chandler Lecture Course" ; Hon. G. Byron Chan- 
dler. 
100.00 for pennanent improvements ; Mrs. Aretas Blood. 
25.00 for Journal of Proceedings ; Mrs. L. M. French. 
25.00 ** '* J. Brodie Smith. 

25.00 '* '* Norwin S. Bean. 

25.00 ** '' Albert L. Clough. 

5.00 ** ** Hon. Henry E. Burnham. 

i5'.oo for permanent improvements; Charles L. Richardson. 
Electric light for rooms ; Manchester Electric Co. 
Bill and foot of Albatross captured on board the man-of-war 
Macedonia during the Mexican war by an uncle of Mr. 
Bruce ; John R. Bruce. 
Portions of two trees showing evidences of beavers* work ; Frank 

E. Heald. 
Bow, two arrows and assegai from South Africa ; Miss Sarah E. 

Parker, Pembroke, N. H. 
Date stone (1839) from Dunklee building, where Weston build- 
ing now stands ; James W. Wilson. 
-Section of hard pine tree showing bullet imbedded in wood; Har- 

rie M. Young. 
Indian stone implement; Edward W. Clough. 
Boards for wood carving class ; J. Hodge. 
Cotton bolls ; Eben Ferren. 
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BY-LAWS. 

OFFICERS. 

The officers of this corporation shall be a President, Vice Pres- 
idents (the number of which to be determined by provisions 
hereinafter made), a Treasurer, a Clerk, a Corresponding Secre- 
tary, a Curator, a Librarian, and a Council constituted as here- 
inafter provided, all of whom shall be elected annually and hold 
their offices respectively for one year and until their successors 
are elected and qualified. 

DUTIES. 

President, The President shall preside at all meetings of the 
asspciation, and discharge the usual duties of that office. He 
shall be the executive officer of the corporation and also be the 
presiding officer of the Council. 

Vice Presidents, In the absence of the President a Vice Pres- 
ident shall preside in his stead and discharge all the duties of the 
office, excepting that he shall not be executive officer of the 
corporation. 

Treasurer, The Treasurer shall discharge all the usual du- 
ties of that office and shall give bond for the faithful performance 
of his duty, in such amount with sufficient sureties as shall be 

2 
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determined by the Council. He shall have the custody of the 
seal of the corporation and shall render a report, suitably audit- 
ed, of the financial condition of the association at the time of 
the annual meeting. 

Clerk, The Clerk shall perform all of the usual duties pertain- 
ing to his office and such other duties as may be required from 
time to time by the Council, and shall be sworn to the faithful 
performance of his duties. He shall also be clerk of the Council. 

Corresponding Secretary. The Corresponding Secretary shall 
discharge all the duties customary to his office, shall conduct 
correspondence with other associations and persons alike inter- 
ested, shall have the care and custody of the documents, books 
and papers not connected with or incident to the records and 
papers properly belonging to the office of Clerk, and he shall 
perform all such other duties as the Council may require. 

Cufator, The Curator shall have the care and custody of the 
cabinet, art gallerj- and other property of the Institute, and per- 
form such other duties as may be required by the Council. 

Librarian, The Librarian shall have the care and custody 
of all books, pamphlets, maps and charts belonging to the In- 
stitute. He may appoint an assistant, for whom' he shall be held 
responsible. 

Council. The Council shall consist of not less than seven 
members, and the number required for such membership, in ad- 
dition to President, Clerk, Corresponding Secretary, Treasurer, 
Curator, Librarian and Vice Presidents, as hereinafter provid- 
ed, shall be elected annually by the corporation. The Council 
shall have power to appoint all necessary committees, to act'on 
resignations of the officers of the corporation, and to fill vacan- 
cies occurring among them. 

MEMBERSHIP. 

Any association, club or organization may become a member 
of this corporation, with the approval of the Council, by filing 
with the Clerk an application stating the name and purpose of 
such organization, with a request to be admitted as a member, 
and the payment of one dollar. Such membership, when ob- 
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tained, shall make by the operation of this by-law, all of the 
members of said association, club or organization members of 
this corporation upon subscribing to the by-laws. 

Any person may be elected to membership by the Council up- 
on being recommended by two members, paying the Treasurer 
the sum of one dollar and subscribing to the by-laws. All appli- 
cations for membership should designate the section or sections 
with which the applicant will unite. 

Any person may be elected a corresponding member of the 
Institute by a unanimous vote of the Council, and such mem- 
ber shall he exempt from the payment of dues and membership 
fee. Any person who shall pay to the Institute the sum of one 
hundred dollars at any one time shall, on his request, be elected 
a life member, and as such shall be exempt from all further 
dues and assessments. 

SECTIONS. 

Any association, club or organization, admitted to member- 
ship as hereinbefore provided, may become a section, which 
shall be designated alphabetically by the Council, and have au- 
thority to establish its title, to maintain its autonomy and man- 
age its affairs, not inconsistent with these by-laws. 

Each section shall have a chairman who shall discharge all of 
the duties pertaining to such office and ex-ofl5cio be and become 
a Vice President of the association and a member of its Council. 
Such chairman shall be elected by the section at or before the 
time of the annual meeting of the association and his election 
shall be certified by the Secretary of the section to the Clerk of 
the corporation. 

Five or more members may organize a section, with the ap- 
proval of the Council. 

BRANCHES. 

P*ive or more persons organizing themselves as an association , 
or any association previously formed, the purposes of which are 
harmonious with those of the Institute and which consists of 
five or more persons, not residents of Manchester, may apply for 
membership in the Institute and. upon election, shall become a 
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branch of the same. Such branch, as a whole, shall be entitled 
to all privileges and subject to all rules which refer to individ- 
ual members and shall, in a general way, be regarded and 
treated as such. It shall be incumbent upon such branch to 
make return to the Clerk of the Institute of the names and ad- 
dresses of its members and of its oflScers at the time of their elec- 
tion, together with a report of the condition and year's work of 
the branch. 

Any individual member of such a branch, being a nonresident 
of Manchester, shall be entitled to the geiicral privileges of the 
Institute rooms, Library and Collections, and to such other 
privileges as the Council may from time to time extend, 

MEETINGS. 

The annual meeting of the corporation shall be held upon the 
first Wednesday of Januar>% at such hour and place as the Clerk 
shall deem expedient. Special meetings may be held at such 
time and place as the Council shall deem expedient. Notice of 
all meetings shall be given by publication in some newspaper in 
the city of Manchester by one publication at least ten days prior 
to said meeting or by written or printed notice by mail to the 
last known address of each member at least ten days prior to the 
meeting. 

DUES. 

The annual dues shall be three dollars, payable in advance. 
New members shall be charged for whole months or fraction 
thereof to the time of the next annual meeting. Any person 
who fails to pay such dues for one year shall cease to be a mem- 
ber, and his or her name may be stricken from the roll by vote 
of the Council, after notice by the Clerk of the corporation set- 
ting forth such delinquency and the provision of this by-law, 
and any member may be removed by the Council for cause upon 
charges after due notice and hearing. 

QUORUM. 

At any meeting of the corporation ten members shall consti- 
tute a quorum. 



OF ARTS AND SCIENCES. 9 

AMENDMENTS. 

These by-laws may be altered or amended at any meeting of 
the association, notice having been given of the proposed change. 



MANCHESTER INSTITUTE OF ARTS AND SCIENCES. 



OFFICERS FOR 1901. 



Albert L. Clough, President, 

Edw/lrd J. BuRNHAM, Corresponding Secretary, 

NoRWiN S. Bean, Treasurer, 

Harrie M. Young, Clerk, 

William H. Huse, Curator. 

Charles J. Abbott, Librarian, 

COUNCIL. 

Albert L. Clough. Mrs. Melusina H. Varick. 

Edward J. Burnham. Mrs. Lucia Mead Priest. 

Norwin S. Bean, Henri ScHiEFFER. 

Harrie M. Young. Oliver E. Branch. 

William H. Huse. Miss Theodora Richardson. 

Charles J. Abbott. Mrs. S. C. Brown. 

G. Byron Chandler. Mrs. Annie V. Batchelder. 

J. Brodie Smith. Miss Jennie Young. 

Wm. K. Robbins. Miss Susy C. Fogg. 
Edgar D. Cass. 



ROLL OF MEMBERS. 



Jan. I, 1902. 



Abbott, Miss Annie F. 
Abbott, Charles J. 
Abbott, Florence L. 
Abbott, Mrs. Hattie S. 
Abbott, Miss Maude C. 
Abbott, Walters. 
Adams, Charlotte R. 
Africa, Walter G. 
Aldrich, Dr. E. B. 
Aldrich, Mrs. E. B, 
Allen, Miss Bertha A. 
Allen, Fred L. 
Allen, Mrs. Fred L. 
Ansell, William H. 
Ayer, George W. 
Ayer, Miss Mary L. 

Bailey, Henry L. 
Baldwin, E. T. 
Baldwin, Mrs. E. W. 
Bancroft, Clarence 
Barker, Miss Ella F. 
Barnes, Miss Mary F. 
Barney, Hial 
Barr, Miss Florence G. 
Barr, Miss Mary E. 
Bartlett, Rev. A. Eugene 
Bartlett, Mrs. A. Eugene 
Batchelder, Frederick W. 
Batchelder, Mrs. Annie V. 
Batchelder, Miss Kate E. 
Bean, Norwin S. 
Bickford, Charles W. 
Bickford, Mrs. Emma S. 
Bisco, George 
Blackstone, Mrs. Carrie S. 
Blair, Mrs. Eliza N. 
Blake, Miss Annie F. 
Blood, Mrs. Lavina K. 
Bossi, Arnold L. 



16 Walnut. 
18 Manchester. 
356 Laurel. 
342 Manchester. 



362 Hanover. 
39 Hanover. 

83 Hanover. 

84 Ash. . 
33 Walnut. 



II Parker Avenue. 
51 Erie. 



308 Orange. 
600 Beech. 
322 Pearl. 
759 Pine. 
998 Valley. 
331 Hanover. 
708 Pine. 
17 Harrison. 
Elliot Hospital. 

187 Ash. 

t i if 

220 Myrtle. 

27 Nashua. 

Second National Bank. 

480 Maple. 

15 Ash. 

593 Maple. 

639 Chestnut. 

67 Prospect. 

609 Pine. 

154 Lowell. 

1962 Elm. 
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Bourne, Mrs. Grace M. 
Bourne, Mrs. Harriet K. 
Bourne, Henry D. 
Bourne, Miss Meta 
Bourne, Stephen N. 
Boutwell, Mrs. Mary S. 
Bradley, Rt. Rev. Denis M. 
Branch, Oliver E. 
Branch, Mrs. Sarah C. 
Brickett, Miss Mabel J. 
Broderick, James A. 
Brooks, Edward M. 
Brooks. Miss Ethel C. 
Brooks, Miss Gertrude H. 
Brown, Mrs. Abby S. 
Brown, George H. 
Brown, Dr. James S. 
Brown, Mrs. Marie E. 
Brown, Mary E. 
Brow^n, Mrs. S. C. 
Bryant, E. M. 
Bullock, Dr. Lillian G. 
Burbank, William E. 
Burnham, Edward J. 
Burnham, George E. 
Burnham, Heur>' E. 
Butman, Mrs. Jennie C. 
Butterfield, Miss Annie C. 

Call, W. R. 

Campbell, Miss S. Abigail 
Carpenter, Frank P. 
Carpenter, Mrs. Frank P. 
Carpenter, Josiah 
Carpenter, Mrs, Josiah 
Carter, George C. 
Cass, Edgar D. 
Cass, Mrs. Edgar D. 
Castor, Mrs. Edgar E. 
Caswell, Fred M. 
Challis, Frank H. 
Chalmers, Rev Thomas 
Chandler, Mrs. Fanny M. 
Chandler, George Byron 
Chandler, George H. 



1741 Elm. 



587 Union. 

145 Lowell. 
229 Prospect. 

150 Orange. 
174 Bell. 
867 Elm. 
541 Maple. 
413 Beech. 
681 Union. 
18 Brook. 
681 Union. 
249 Pearl. 
322 Pearl. 
395 Lowell. 
28 Hanover. 
295 Hanover. 
357 Merrimack. 
112 Arlington. 

1911 Elm. 
43 Hanover. 
6 High. 

913 Elm, Room 46. 

92 Walnut. 

Elm and West North. 

Second National Bank. 
1667 Elm. 

146 Walnut. 
578 Beech. 

560 Beech. 

River Road and West Clarke. 

6 Pleasant. 

590 Beech. 

Myrtle Heights. 

Amoskeag Bank. 
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Chandler, Mrs. Helen M. 
Chandler, Mrs. LucyR. 
Chase, C. Edwin 
Christophe, Sebastian 
Christophe, Mrs. S. 
Clarke, Mrs. Arthur E. 
Clarke, Mrs. Olive Rand 
Clarke, William C. 
Clement, Mrs. Clara V. 
Clement, Miss Mary A. 
Cleworth, John 
Cleworth, Mrs. John 
Cleworth, Mildred W. 
Clough, Albert L. 
Clough, Mrs. L. B. 
Clough, Miss Nora B. 
Collins, Mrs. E. H. 
Condon, Mrs. John W. 
Cornish, Miss Bertha K. 
Cooper, Miss Emma J. 
Corey, William 
Corson, Miss Annie R. 
Crafts, George P. 
Crafts, Mrs. George P. 
Cressey, William H. 
Crosby, Uberto C. 
Crosby, Mrs. U. C. 
Cross, David 
Cross, Mrs. David 
Currier, Mrs. Alice Blake 
Currier, Edward H. 
Currier. Miss Mabel B. 
Currier, Mrs. Moody 
Currier, Mrs. M. R. 
Custer, Miss Anna 

Dana, Miss Mary F. 
Daniels, Miss Belle R. 
Daniels, Miss Lucia H. 
Davis, Miss Edith H. 
Davis, Dr. George M. 
Davis, Mrs. George M. 
Davis, Miss May W. 
Dearborn, Mrs. J. Henry 
Derby, Miss Lizzie M. 



152 Pearl. 
Bay and North. 
384 Walnut. 
91 Penacook. 

River Road. 
18 Brook. 
City Hall. 
104 Parker. 

143 Myrtle. 



Box 114. 
181 Walnut. 
294 Pearl. 
59 Orange. 
298 Hanover. 
253 Central. 
85 Ash. 
488 Maple. 
36 Ray. 
91 Bay. 

266 Central, 
1855 Elm. 

1552 Elm. 
it ti 

673 Pine. 
488 Manchester. 
225 Bridge. 
Myrtle and Ash. 
42 Apple ton. 
243 Hanover. 

142 Myrtle. 
586 Beech. 

186 Lowell. 

596 Belmont. 

it (i 

186 Lowell. 
Pembroke, N. H. 
467 Amherst, 



i6 



PROCEEDINGS MANCHESTER INSTITUTE 



Dickey, Miss Esther M. 
Dodge, Mrs. Helen K. 
Dole, A. W. 
Donahue, John J. 
Donahue, Mrs. Jessie E. 
Dow, Miss Sarah E. 
Dow, Perry H. 
Downs, Mrs. Clara L. 
Dowst, Miss Ella M. 
Dowst, John 
Drew, Mrs. Annette H. 
Dustin, Charles R. 
Dustin, Mrs. C. R. 

Eames, Mrs. Hortense H- 
Eames, William M. 
Edgerly, Clarence M. 
Ela, Miss Emma J. 
Elliott, Mrs. Medora W. 

Fairbanks, Miss Elsie D. 
Farmer, Mrs. Lucinda L. 
Famsworth, Rev. Charles H. 
Farrington, Mrs. L. Augusta 
Felch, Miss Sadie C. 
Fellows, Joseph W. 
Fellows, Mrs. J. W. 
Ferren, Miss Kittie J. 
Fiske, Herbert H. 
Fleck, Dr. C. E. 
Fogg, Edward H. 
Fogg, Mrs. John Smytlie 
Fogg, Miss Susy C. 
Foster, John 
Foster, Mrs. John 
Fracker, Miss M. Alma 
Francis, Miss Florence M. 
French, Mrs. Emma B. 
French, Dr. L. Melville 
French, Mrs. Mary E. 

Gage, Miss Mary J. 
Gault, John 
Gay, Miss Annie M. 
George, Miss Ethel 1,, 
Gill, William G. 



38 Avon. 
North Elm. 
727 Beech. 
782 Beech. 

105 Ashland. 

River Road and West North. 

105 Ash. 

209 Walnut. 

105 Ashland. 
79 Penacook. 

941 Chestnut. 
1089 Elm. 
886 Elm. 
585 Beech. 
River Road. 

527 Hanover. 
145 Pearl. 
962 Valley. 
251 Hanover. 
10 Tilton. 
186 Lowell. 

97 Ash. 
593 Union. 
121 Pearl. 
302 Prospect. 
River Road. 
302 Prospect. 
520 Beech. 
852 Elm, Room 9. 
297 Pearl 
740 Beech. 
693 Beech. 

313 Belmont. 

482 Granite, 
42 Brook. 

184 Myrtle. 

19 Appleton. 

1061 Elm. 
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Gillan, Miss Jean 
Gooden, Miss Kate M. 
Graupner, Miss Amelia L. 
Graupner, Miss Hulda C. 
Griffin, Mrs. Jennie G. 

Hadcock, Mrs. William. 
Hale, Arthur H*. 
Hale, Fred C. 
Hall, Miss E. Alfreda. 
Hall, Miss Winnifred W. 
Hammond, Miss Edith 
Hardy, Frank H. 
Hardy, Mrs. Margaret S. 
Hartshorn, Mrs. Minnie L. 
Hassam, R. H. 
Hayes, Charles C. 
Hazelton, Miss M. A. 
Head, Miss Caroline E. 
•Heald, Frank E. 
Heard, Arthur M. 
Hemminger, G. R. 
Hicken, Miss Blanche E. 
Higgins, Edmund F. 
Higgins, E. Safford 
Higgins, Wilson F. 
Hoit, Miss Carrie E. 
Holt, Miss E. Blanche. 
Holton, Mrs. Maurice A. 
Hope, Miss Ella 
Hope, Miss Lucy Maud 
Hopkins, George I. 
Hosmer, Miss Grace B. 
How, Miss Mabel L. 
Hubbard, Miss Martha W. 
Hunt, Mrs. N. P. 
Hunt, Miss Sara 
Hurd, Henry N. 
Huse, Mrs. Isaac 
Huse, Isaac Jr. 
Huse, William H. 
Huse, Mrs. W. H. 
Hyde, T. McEwen. 

James, Mrs. Mary J. 
Jenkins, A. A. 



757 Chestnut. 
466 Hanover. 
215 Walnut. 

729 Chestnut. 

282 Prospect. 

First National Bank. 
112 Oak. 
969 Valley. 
385 Central. 
880 Union. 

264 Prospect. 

73 Liberty. 
559 Union. 
15 Hazel. 

235 Hanover. 

283 Mast. 
289 Concord. 

746 Chestnut. 
39 Hanover. 

River Road and W. Salmon. 
75 Bay. 

119 Myrtle. 
Goffstown, N. H. 

236 Walnut. 
6i;7 Union. 

265 Myrtle. 

203 Walnut. 
310 Myrtle. 
33 Walnut. 
145 Pearl. 

747 Union. 

33 Walnut. 
97 Mammoth Road. 
10 Hayes Avenue. 
210 Young. 

^^28 Ash. 

235 Hanover. 

1037 Elm, Room 56. 
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Kemp, Miss Bertha L. 
Kendall, Mrs. John M. 
Kendall, Willis B. 
Kennard, Samuel C. 
Kennard, Mrs. S. C. 
Kennedy, Mrs. Martha J. 
Knowltou, Mrs. Maud Briggs 

Lamb, PVed W. 
Lamprey, Miss Alice Maud 
Lamson, Frank F. 
Lane, Thomas W. 
Langworthy, Willis H. 
Lemon, Miss Angie Mildred 
Livingston, Frank C. 
Lockhart, Rev. Burton W. 
Lockhart, Mrs. Frances U. 
Longa, Charles E. 
Lord, Miss M. Eugenia 

Mack, Miss Isabella G. 
MacLeod,. Mrs. Alberta A. 
MacLeod, Donald 
Manning, Charles H. 
Manning, Mrs. Frances Fay 
Manning, Robert L. 
Many, Rev. D. J. Jr. 
Marr, Mrs. Frances 
Martin, E. L. 
Martin, Frank E. 
Martin, MiSs Winona M. 
McAllister, George I. 
McAllister, Mrs. Mattie H. 
McCov, Mrs. E. Southard 
McDuffie, Charles H. 
McDuffie, Mrs. Laura B. 
McKean, Miss Ellen E. 
McLaren, Miss Emma L. 
McLaren, H. N. 
McLaren, Miss Mary E. 
Means, Mrs. Elizabeth A. 
Merrill, Albert 
Merrill, Mrs. Alice S. 
Merrill, Clarence R. 
Mitchell, Miss Mary W. 
Mooar, Miss Linda Hunter, 



40 Water. 

311 Central. 

113 Myrtle. 

609 Beech. 
( » it 

319 Auburn. 
639 Chestnut. 

452 Merrimack. 
395 Hanover. 
145 Pearl. 
1937 Elm. 
209 Walnut. 
584 Beech. 
859 Elm, Room 7. 
23 West Webster. 

10 North Adams. 
341 Hanover. 

128 South Main. 
897 Elm. 

1838 Elm. 
1690 Elm. 

116 Sagamore. 

104 Appleton. 

14 Market. 

313 Bridge. 

435 Hanover. 

20 Hanover, Room 30. 

222 Massabesic. 

765 Union. 

Myrtle and Ash. 

66 North Main. 
619 Union. 



North Elm. 
River Road and 
414 Merrimack. 

341 Hanover. 
280 Taylor. 



West North. 
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Mooar, Miss Mary Louisa 
Moore, Miss Florence H. 
Moore, Miss Helen M. 
Moore, Miss Marcia M. 
Moore, Mrs. William E. 
Morrill, Miss Florence M. 
Morrill, Mrs. Hattie T. 
Morse, Mrs. Clara H. 
Morse, Henrj^ H. 
Morse, Miss Millicent S. 
Morse, Dr. M. V. B. 
Moulton, Miss Mary E. 
Moulton, Miss Fannie D. 
Murkland, William E. 
Murphy, Miss Mary E. 

Nelson, James M. 
Nichols, William T. 
Nolan, Thomas F. 
Normand, Miss Eva 
Nutt, Miss May F. 
Nutting, Fred S. 

Olmstead, Mrs. Emma P. 
Olzendam, Mrs. A. P. 
Osgood, Anson G. 
Osgood, Clinton S. 

Page, Miss Josephine W. 
Parker, Miss Anna A. 
Parker, Miss Emma F. 
Parker, Henry W. 
Parker, Miss Nellie C. 
Parker, Walter M. 
Parker, Mrs. W. M. 
Patten, Miss Annie W. 
Peaslee, Mrs. Nellie D. 
Peaslee, Robert J. 
Perkins, Miss Ada M. 
Perkins, David W. 
Perkins, Mrs. Frederick 
Phillips, Miss Grace A. 
Phinney, George H. 
Pipei, Frank S. 
Porter, Miss Olie M. 
Prince, Miss H. Velmer 



280 Taylor 

267 South Main. 
423 Hanover. 
88 Liberty. 

69 Harrison. 

40 Blodget. 

% I it 

129 Russell. 
84 Liberty. 
107 Parker. 
129 Russell. 
54 Mast. 
394 Concord. 
35 North Main. 
341 Hanover. 

314 Lake Avenue. 
Union Office. 

70 Laurel. 
206 Ash. 
604 Beech. 
1029 Union. 

726 Chestnut. 
42 Brook. 
859 Elm. 

281 Central. . 

10 Adams. 
269 Central. 

30 Granite. 
146 Pearl. 
Manchester Bclnk. 
1883 Elm. 
254 Laurel. 
568 Beech. 

Ash and Orange. 
490 Lake Avenue. 
52 Clarke. 
67 Belmont. 
41 Hanover. 
273 Central. 
341 Hanover. 
75 Arlington. 



20 



PROCEEDINGS MANCHESTER INSTITUTE 



Priest, Miss Electa M. 
Priest, Mrs. Lucia Mead 
Reed, Miss Helen E. 
Richardsuii, Charles L. 
Richardson, Edwin P. 
Richardson, Miss Florence 
Richardson, Mrs. Harriet B. 
Richardson, Miss Harriet H. 
Richardson, Heroert E. 
Richardson, James M. 
Richardson, Miss Theodora 
Richardson, Miss vSusan A. 
Robbins, Mrs Ellen R. 
Robbins, William K. 
Robinson, Dr. J. Franklin 
Robinson, Mrs. Tillie F. 
Robinson, Ed. R. 
Rogers, Miss Catherine 
Rowe, Miss Olive A. 
Ryder, Bayard C. 

Sanborn, A. H. 
Sanborn, Mrs. Chas. E. 
Sargent, F. W. 
Sawtell, Edward B. 
Schaeffer, Henri 
Scott, Mrs. Lydia A. 
Shontell, Frederick W. 
Simmons, Mrs. E. M. 
Simmons, Walter W. 
Simons, Mrs. Grace A. 
Slayton, Edward M. 
Smith, Arthur J. 
Smith, Miss Emily E. 
Smith, J. Brodie 
Smith, Miss Kate L. 
Smith, Leonard G. 
Smith, Miss May L. 
Snell, A. E. 
Snow, Miss Nellie W. 
Spaulding, F. L. V. 
Stanton, Miss Theresa B. 
Staples, Rev. Charles J. 
Staples, Mrs. Grace D. 
Stark, Augustus H. 



508 Chestnut. 
27 Bay. 
233 Walnut 
Myrtle and Oak. 
318 Orange. 
481 Lincoln. 
Myrtle and Oak. 
481 Lincoln. 
382 Central. 

481 Lincoln. 
382 Central. 
290 Mc Greg:or. 
Amoskeag Mfg. Co. 
15-16 Pickering Building. 
98 Bridge. 

277 Laurel. 
118 Walnut. 
Board of Trade. 

Amoskeag Mfg. Co. 
252 Lowell. 
741 Chestnut. 
286 Concord. 
170 Lowell. 
1949 Elm. 
46 Hanover. 
142 Lowell. 

42 Brook. 
1602 Elm. 
39 Hanover. 
1687 Elm. 
46 Hanover. 
57 Harrison. 
First National Bank. 
560 Beech. 
37 Lowell. 
Myrtle and Ash. 
193 Bridge. 
587 Union. 
70 Blodget. 

River Road. 
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Stark, Mrs. A. H. 
Steams, Miss Etta Lois, 
Stearns, H. A. 
Stevens, Victor E. 
Straw, Herman F. 
Straw, Mrs. H. F. 
Stuart, Miss Alice M. 
Stuart, Miss Sara L. 
Sturtevant, Mrs. Ira F. 

Taggart, Miss Alice C. 
Teeling, George A. 
Thompson, A. W. 
Tolmau, Miss Mary M. 
Tuson, Miss Eva F. 
Tuttle, Miss Hattie S. 
T3'nan, Miss Mary G. 

Van Dyke, Miss Emma L. 
Va rick, John B. 
Varick, Mrs. Melusina H. 
Varick, Mrs. Thomas R. 
Varick, Dr. W. R. 
Varney Miss Emma L. 
Varney, Mrs. Harriet B. 

Wadleigh, Mrs. Moses 
Walker, Miss Flora M. 
Walker, Thomas Jr. 
Walker, Mrs. Thomas Jr. 
Waring, Miss Annie E. 
Warren, Miss Marion F. 
Westcott, W. R. 
Whittemore, L. B. 
Whitten, John H. 
Whitten, Mrs. J. H. 
White, Louis B. 
White, Willie L. 
Wiggin, Miss Ellen F. 
Willand, Miss Alta C. 
Willand, Miss Hattie O. 
Williams, Mrs. Anna M. 
Williams, Miss Harriet A. 
Williams, J. Arthur 
Williams, Mrs. J. A. 
3 



River Road. 

296 Hanover. 

464 Amherst. 

N. H. Fire Insurance Co. 

607 Chestnut. 

1966 EUn. 

205 Ash. 

46 Brook!;)"!! Avenue. 

165 Sagamore. 

29 Market. 

593 Union. 
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REPORTS OF MEETINGS— 1901. 



Monday evening, January 7. The '* Common Battery " Sys- 
tem of Telephony, with drawings. J. S. Wadsworth. 

Monday evening, January 21. Discussion of the names of 
scientists and inventors suggested as candidates for the *' Roll 
of Honor " in Electrical Discovery and Invention. 

Albert L. Ci.ough and Edward J. Burnham. 

Monday evening, February 4. Lantern slide exhibition. 

William H. Husk. 

Monday evening, February 18. Description of the Method 
of Paper Making. Charlks R. Dustin. 

Monday evening, March 4. The McDonough System of 
Color-Photography, with examples. William H. Husk. 

Monday evening, March 18. The Radioactive Substances 
Radium and Polonium. (Supplementary to the address of Oc- 
tober I, 1900.) HhNRI SCHiEFFKR. 

Monday evening, April i . The Respiration Calorimeter and 
the Researches of Prof. W. O. Attwater in Dietetics. 

William K. Robbins. 

Monday evening, April 15. Cameras and Photography. 

Fran^ Frknch. 

Monday evening, May 13. The Electric Furnace and the 
Chemistry of High Temperatures. Illustrated by means of an 
electric furnace, in which calcium carbide was produced. 
Dr. Arnold L. Bossi, assisted by Albkrt L. Clough. 

Monday evening, May 27. Extremely Low Temperatures 
and the Liquefaction and Solidification of Gases, with experi- 
ments with liquid carbon dioxide. Henry A. Stearns. 
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Monday evening, October 14. What Science Will Do for 
Training the Mind. Rev. Charles J. Staples. 

Monday evening, October 28. The New York-Buffalo Auto- 
mobile Endurance Test. Albert L. Clough. 

Monday evening, November 11. Carbon, Graphite and the 
Diamond. Dr. Arnold L. Bossi. 

Monday evening, November 25. The Nernst Electrolytic 
Lamp illustrated by specimens of this lamp and a variety of other 
forms of illuminant in regard to their relative value in color 
discrimination. 

Henri Sch^ffer and Albert L. Clough. 

Monday evening, December 9. History of the Development 
of Photography. WiLliam H. Huse. 

Monday evening, December 23. Excursion to the Local Tel- 
ephone Exchange to inspect the "Common Batter>' " System, 
with preliminary address. W. R. Westcott. 
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SECTION B. 

ENTOMOLOGY. 



REPORTS OF MEETINGS— 1901. 



Monday evening, February 25. The last joint meeting for 
the season of Sections B and D. Mrs. F. W. Batchelder in the 
chair. 

E. J. Burnham gave a general review of the Vertebrates 
with reference to the development of the brain. 

Miss Susy C. Fogg having resigned as Secretary, by reason 
of her election to be President of Section F, George E. Bum- 
ham was selected by the Executive Committee to fill the va- 
cancy. 

Monday evening, March 11. Regular meeting; nine mem- 
bers present. The President in the chair. 

Topic of the evening, '* Wings of Diptera," illustrated with 
blackboard drawings by the President. 

Monday evening, March 25. Regular meeting, the Presi- 
dent in the chair. 

Edward H. Fogg and Walter S. Abbott submitted the calen- 
dar for the preceding two weeks, which furnished the topic of 
discussion for the evening. 

Monday evening, April 8. Regular meeting ; eleven mem- 
bers present. The President in the chair. 

The evening was devoted to a comparative study of the ex- 
ternal characters of the Diptera. 

Monday evening, April 22. Regular meeting ; ten members 
present. The President in the chair. 

An instructive paper by Miss Susy C. Fogg on the Orthop- 



32 PROCEEDINGS MANCHESTER INSTITUTE 

tera, with specifil reference to the Acrididae and the Locust idae. 

Monday evening, May 6. Regular meeting ; ten members 
present. The President in the chair. 

E. J. Burnham discussed the Odonata with reference to dif- 
ferences between the Zygoptera and the Odonata. 

Monday evening, October 7. Regular meeting; thirteen mem- 
bers present. The President in the chair. 

The evening was devoted to the dissection and study of the 
mouth-parts of Melanoplus femur-rubrum, for the benefit and 
encouragement of new members. 

Monday evening, October 2 1 . Regular meeting ; eleven mem- 
bers present. The President in the chair. 

The evening was devoted to the dissection and comparative 
study of the mouth-parts of Coleoptera, .specimens of Cicindela 
and Harpalus being selected. 

Monday evening, November 4. Regular meeting ; nine mem- 
bers present. The President in the chair. 

The President gave a talk on Papilio polyxenes. The re- 
mainder of the evening being devoted to the study of the mouth- 
parts of Colias philodice. 

Monday evening, November 8. Regular meeting ; eleven 
members present. The President in the chair. 

A paper was read by George E. Burnham on the Catocalas, 
with some account of the habits of these moths and personal 
experiences in collecting them. 

E. J. Burnham exhibited egg masses of the White-marked 
Tussock-moth (Notolophus leucostigma) and reported that they 
were quite abundant on shade trees in the central portion of 
the city. The attention of the Street and Park Commissioner.*^ 
had been called to the matter, and a force of laborers was already 
engaged in collecting and burning the egg masses. The method 
pursued was that adopted several years ago, when this moth 
proved to be so costly a plague to Manchester. The laborers 
are equipped with ladders and poles, each of the poles having 
at one end an old-fashioned, three- tined steel table-fork, secure 
y fastened and the tines bent at right angles to the handle. 
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The remainder of the evening was devoted to the dissection 
and study of the mouth-parts of the House fly, Musca domes- 
tica. 

Monday evening, December 2. Date of regular meeting; 
no attendance by reason of the weather. 

Monday evening, December 16. Regular and annual meet- 
ing ; twelve members present. The President in the chair. 

The annual report of the Secretary was read and approved. 
It showed that during the year the Section had held four joint 
meetings with Section D, and fourteen separate meetings. The 
average attendance was ten, the smallest being three and the 
largest thirteen. 

In accordance with the vote of the section, the President named 
William H. Huse, Mrs. E. Southard McCoy and Miss Marcia 
Moore as a nominating committee. The committee reported 
the following list of ofl&cers, which was elected for the ensuing 
year : 

President — Theodora Richardson. 

Vice President— VJoXi^r S. Abbott. 

Secretary — Edgar D. Cass. 

Treasurer — Charles R. Dustin. 

Executive Conunittee — Lillian G. Bullock, M. D., Herbert E. 
Richardson, Mrs. E. Southard McCoy. 



NOTES ON THE STUDY 

OF 

AQUATIC LIFE 

IN ITS ECONOMIC ASPECT. 

BY EDWARD J. BURNHAM. 

The benefits resulting from the systematic production of food 
from the soil are so obvious and the rude practice of the art is 
so simple that the fundamental principles of agriculture have 
been more or less clearly understood from very early times ; 
but the possibilities in the intelligent cultivation of bod- 
ies of fresh water — of brooks, rivers, ponds and lakes — have been 
but dimly perceived, and the principles underlying such culti- 
vation have scarcely been understood at all. 

Few people think of fresh water fish culture as other than a 
means of affording amusement to the local angler or an addi- 
tional attraction to the summer sojourner. With these ends in 
view, fish are hatched in large numbers and placed, while still 
young, in waters where it is blindly hoped they will thrive, but 
with no definite provision for their future needs. In many cases 
the money would be as intelligently and profitably expended 
for seed wheat to be cast at random to the four quarters of the 
earth. 

The natural fecundity of fishes is so great, and their growth 
under favorable conditions is so rapid, that, given an adequate 
food supply, in suitable surroundings, the product, both in num- 
bers and in weight, would be wellnigh incalculable ; but in or- 
der that a considerable proportion of any species, whether 
hatched naturally or artificially, may reach maturity, all the 
circumstances affecting their food supply must the clearly un- 
derstood, that the conditions may be, as far as possible, intelli- 
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gently controlled. The problem is intricate, and its factors, in 
the present state of knowledge, obscure ; but the persistent and 
extended application of scientific methods of investigation can- 
not fail to result in its ultimate solution. A simple illustration 
will afford some idea of the nature of the problem and of the possi- 
bilities as well as of the difficulties involved. 

A certain brook in a town near Manchester was long celebrat- 
ed for its trout. Even to this day a considerable number of in- 
dividuals of good size are found there, notwithstanding the al- 
most incessant fishing for them. A brook weed grows abund- 
antly in the rapids of this stream, clinging to the stones at the 
bottom. Snails in vast numbers feed upon this particular 
weed. The reproductive capacity of snails is great, and this 
brook weed is evidently a favorite food plant. It is known that 
the lar\'ae of horseflies (Tabanidse) feed upon these snails, and, 
as might be expected, horsefly larvae are abundant here. In 
this particular brook the singular little fishes known as '* dart- 
ers ** (in this case some species or variety of Etheostoma as yet 
unidentified) are found in surprising numbers, lying half hidden 
among the stones. These feed upon the horsefly larvae, and 
are themselves noted among anglers as a special bait for trout. 

Here we have an apparently simple chain of cause and effect, 
from the brook weed to the trout. In most cases the inter-re- 
lations are more complicated ; but even here the problem is not 
so simple as at first appears. If we jump at the conclusion that 
a stream which abounds in brook weed is therefore suitable for 
trout, we may fall into the error of that well-meaning person 
who, observing that civilized man uses the toothbrush, hastily 
inferred that if savages were equipped with toothbrushes, they, 
too, would be civilized. 

In this seemingly simple chain we must know what are the 
conditions favorable to the growth of the brook w^eed, and why 
it is abundant in one stream but wanting in another. Of the 
snails we must know what other plants supply a portion of their 
food, and at what seasons, as well as what enemies other than 
the horsefly larvae tend to check their increase ; and we must 
learn as much or more of the horseflies themselves before we 
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can hope to understand the conditions of their larval stage. 
Finally, we must know the life history of the darter, from the 
egg to the moment that it is seized by the trout. 

The horsefly larvae can serve as food for the darters during 
only a portion of the year, and probably a relatively small por- 
tion. The trout may eat the darters all the year round, if the 
latter are sufficiently abundant ; but the darters themselves 
must, at some period of the year, find other food than the larvae 
of horseflies. We must know what this other food is, at what 
time it is found in greatest abundance and where ; what condi- 
tions are favorable or hostile to its development — in a word, be- 
fore we can say intelligently and confidently that a given stream 
or pond is properly ** stocked *' with the necessary food supply, 
and is, therefore, ready for the further ** stocking'* with trout 
or other fish, we must know all the facts relative to all the life, 
both animal and vegetable, in the water, on the shores, and in 
the air above. 

Some of this work has already been done by those entomolo- 
gists who have made a study of the structure and relationships 
of certain groups of aquatic insects, but much more remains to 
be accomplished before anyone can speak with certainty upon 
the subject of stocking even a single stream or pond. The State 
of New York recently took a long step in the right direction. Un- 
der the supervision of the State Entomologist, Dr. E. P. Felt, 
an entomologic field station was established at Saranac Inn, in 
the Adirondacks, in connection with the State fish hatchery 
at that place. The station was placed in charge of Dr. James 
G. Needham, Professor of Biology at Lake Forest University, 
whose report upon Aquatic Insects in the Adirondacks, issued 
as Bulletin 47 of the New York State Museum, is by far the 
most valuable contribution to our knowledge of this important 
subject which has yet appeared. 

But before Professor Needham's report came to hand, an un- 
usual opportunity for the study of the return of plant and ani- 
mal life to a body of water, rendered utterly barren of both by 
mechanical means, was presented through the enterprise and 

4 
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courtesy of Gordon Woodbury, Esq. On Mr. Woodbury's 
estate in Bedford there is an artificial pond, which, a century 
and a half ago, supplied power for a sawmill, but which for 
many years has been retained for pleasure only. This pond, 
having originally an area of about five and one-half acres, is 
formed by damming Cold Brook, a stream of considerable vol- 
ume and great activity, which flows sinuously down a valley of 
its own making through an extensive forest from the sand plains 
and low hills beyond. This brook, in the long period since the 
first, construction of the dam, by bringing down sand from 
the plains, and debris from the woodland, had filled fully two- 
thirds of the original area of the pond and greatly lessened 
the depth of the remaining portion. 

Mr. Woodbur>' decided upon an extensive excavation, and in 
August of the present year the contractor began operations. 
The work was completed in November; silt and miscellaneous 
detritus of an average depth of three feet and ten inches having 
been removed from an area of five and one-half acres. The 
excavation was so thorough that, with the exception of a 
small island upon which shrubs and trees were left standing, 
there was not a vestige of plant or animal life in the entire area. 
The gate was closed on November 21, and three days later wa- 
ter began flowing over the dam. 

Mr. Woodbury having previously expressed a readiness to 
co-operate in any investigations that might be undertaken, the 
Council of the Institute requested Mr. Frederick W. Batchelder 
to make a study of the return of aquatic plants to this area, 
while the present writer was similarly requested to make care- 
ful observations and report upon the progress of the natural 
restocking of the pond with animal life. 

On December 21, one month from the closing of the gate, the 
first formal investigation was made, with the assistance of George 
E. Burnham, Secretary of the Entomological Section of the In- 
stitute. Insects had ceased flying before the excavation was 
completed in November, and there were but two ways open by 
which aquatic life could find entrance to the pond — one by the 
brook, and the other from a marsh of some extent, which had 
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been connected with the pond by four eight-inch water-mains, 
laid side by side at a level with the bottom. It was thought 
that caddis-fly larvae and dragon-fly nymphs might have found 
their way through these pipes, and the first observation was ac- 
cordingly made at the point in the pond where the water-mains 
discharge a small stream from the marsh. A hole two feet 
square was cut in the ice, which was found to be five and one- 
half inches thick. The water was three feet deep, and at a 
depth of two feet its temperature w^as 34 degrees Fahrenheit. 
• The temperature of the atmosphere was 16 degrees at 11 
o'clock A. M. 

The dredging was done with a sieve net, similar to that fig-, 
ured and described in part O of the U. S. Nat. Mus. Bui. 39, 
p. 4, and used with such success by Professor Needham in his 
Adirondack investigations. There was no mud, the excava- 
tion having been made down to the original solid bottom of the 
pond. The dredge brought up large quantities of oak and ma- 
ple leaves which the wind had blown into the water. Many of 
these bore the familiar markings of the leaf miners, and excres- 
cences caused by various gall insects, but there was no trace of 
aquatic life to be found upon them. By thrusting the dredge 
under the ice, it was made to explore an area of fully sixteen 
square feet, but leaves and small twigs were the only objects 
brought up from the bottom ; and there was no indication of 
life in the water. 

An investigation was next made at the mouth of the brook, 
which had already begun the formation of a * * cone * * of clear 
sand. As the brook itself was open, and the ice of the pond 
was firm, it was possible, after first cutting away the thin ice 
along the edge, to make a thorough examination of a consider- 
able area ; but the sand yielded no indication of life of any kind. 
It therefore remained only to find what forms of life there might 
be in the brook. 

A freshet, that occurred two days previously, had caused the 
brook to bring down an unusual quantity of clear, yellow sand, 
which covered the bottom evenly and completely to the foot of 
the first rapids, about forty rods up the stream. The dredge. 
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although employed diligently, revealed nothing until the rapids 
were reached. 

At this point the brook flows with a swift current over a rocky 
bottom and in a curve approximating an arc of ninety degrees. 
At the foot of the rapids, on the inner side of the curve, a rivu- 
let enters the brook by a ditch, evidently dug many years ago 
for the purpose of drainage. The area selected for examination 
was six feet in length and two in breadth, extending along the 
inner curve of the brook, including the mouth of the ditch — one^ 
foot — and five feet of the rapids. A fine wire netting, of the 
sort used for window screens, was arranged to enclose the area 
•selected, but a quantitative examination was found to be phys- 
ically impossible by reason of the intense cold. For the pur- 
poses of a qualitative study, however, it is believed that suflB- 
cient care was exercised to render the collection complete. 
This collection comprised : 

lo darters (probably a variety of Etheostoma olmstedi Sto- 
rer.) 

3 salamanders (young of Amblyostoma ; probably A. puncta- 
tum, as the characteristic dorsal groove was very dis- 
tinct.) 

2 fresh- water mussels (Unio.) 

8 dragon-fly nymphs (all of the same species, and of the Li- 
belluline type.) 

14 stone-fly nymphs (evidently two species, but all young and 
immature). 

78 may-fly nymphs. 

21 caddis-fly larvae. 

18 dipterous larvae. 

The caddis-fly larvae — some bearing cases of sand, some of 
sticks, some of leaves, and some of the flattened needles of the 
hemlock — were found at the mouth of the ditch, with the ex- 
ception of the sand-case-bearers, which were abundant at the 
foot of the rapids, but minute, with only the beginnings of 
cases. The clams were found in the rapids, and all the re- 
maining forms of life included in the list were also found in 
in the rapids, among or beneath the stones at the bottom. The 
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darters, protected by their color, lay half hidden among the 
stones, looking more like tadpoles than fish. The dragon-fly 
nymphs also rested among the rocks, motionless, awaiting their 
prey — or, quite as likely, in that temperature, indifferent alike 
to food and their surroundings. The may-fly larvae literally 
swarined here ; multitudes must have been hatched within a 
comparatively short time. The seventy-eight counted were of 
fair size — from one-half to three-quarters of an inch in length — 
but no attempt was made to secure the myriads of tiny individ- 
uals, seemingly but recently from the egg. The stone-fly 
nymphs were beneath the stones, and many more than those 
counted might have been secured had the cold not made further 
collecting too tedious to be endured. The salamanders were 
also beneath stones, but solitary. The dipterous larvae, foot- 
less, and nearly an inch in length, appeared to roll aimlessly 
about in the swift current, but none was seen to be carried 
down the stream, although a careful watch was kept for such 
an accident. 

It is believed that the results of the investigation tend to 
prove : i) that the pond was as barren of life at the end of a 
month as it was when first filled with water; 2) that the 
nymphs and larvae of aquatic insects, belonging to the groups 
mentioned in this paper, do not wander from their stations in 
search of food, since it was impossible for those in the marsh 
or in the brook to know that the pond contained no food for 
them ; 3) that even a flood, such as prevailed two days before 
the examination, does not avail to carry insect and other forms 
of aquatic life down stream against their will ; 4) that while 
the water of the pond has been made barren by mechanical 
means. Cold Brook itself, at least in its numerous rapids, teems 
with animal life ; 5) that the restocking of the pond with in- 
sect life, when it occurs, will be accomplished chiefly by ovi- 
position, and not by the migration or transportation of insects 
in the larval stage. 
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Tuesday evening, January 8. Regular meeting-; the Presi- 
dent in the chair. 

Slides prepared by Mr. E. J. Burnham from cross sections of 
rose geranium leaf and petiole of strawberr}', and* cells of elder 
pith and cork, were examined by aid of the microscope. 

Adjourned to January 22. 

Tuesday evening, January 22. Regular meeting; the Presi- 
dent in tife chair. 

An informal discussion was held relative to the advisability of 
purchasing a compound microscope for the section. The fol- 
lowing herbarium specimens were studied : Lycopodium lucidu- 
lum, inundatum, obscurum, clavatum and complanatum. 

With his microscope, Mr. Burnham showed the spore-cases 
and spores of L, obscurum. 

Adjourned to February 5. 

Tuesday evening, February 5. On account of the extreme 
cold the attendance was small and the meeting informal. 

Adjourned to February 19. 

Tuesday evening, February 19. Regular meeting ; the Pres- 
ident in the chair. 

The President led the meeting in the study of ferns, reviewing 
the work of previous meetings and examining several herbarium 
specimens of species not hitherto studied. 

Adjourned to March 5. 

Tuesday evening, March 5. Regular meeting ; the President 
in the chair. 
The study of ferns was continued and special examination 



46 PROCEEDINGS MANCHESTER INSTITUTE 

was made of Dryopteris Braunii, Goldieana and marginalis from 
herbarium specimens. 
Adjourned to March 19. 

Tuesday evening, March 19. Regular meeting ; the Presi- 
dent in the chair. 

A review of the work of the last meeting was given by Miss 
Lord, after which the genus Asplenium was studied with the 
help of herbarium specimens of the following species : A, Plat- 
yneuron^ Trichomanes^ montanum and angustifolium . 

Adjourned to April 2. 

Tuesday evening, April 2. Regular meeting ; the President 
in the chair. 

Adjourned to April 16. 

Tuesday evening, April 16. Regular meeting ; the President 
in the chair. 

Adjourned to April 30. . 

Tuesday evening, April 30. Regular meeting. 

Adjourned to May -14. 

Tuesday evening, May 14. Regular meeting ; the President 
in the chair. 

Adjourned to May 28. 

Tuesday evening, May 28. Regular meeting. 

Adjourned to June 11. 

Tuesday evening, June 11. Regular meeting; the President 
in the chair. 

The genus Osmunda was studied from fresh specimens of O, 
Claytoniana and cinnamomea. Two early grasses, Oryzopsis 
juncea and asperifolia, were analyzed and identified. The fol- 
lowing flowers of the season were studied : Erigeron hellidifoli' 
us, Senecio aureus, Clinionia borealis, Pedicularis Canadensis, 
Sisyrinchium angusii/olium and Myosotis verna. 

Adjourned to June 25. 

Tuesday evening, June 25. Regular meeting ; the President 
in the chair. 
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The time was devoted to stud}' of the flowers of the season, 
especially Habenaria fimbriata {grandiflora,) 
Adjourned to October i . 

Tuesday evening, October i. In the absence of both Presi- 
dent and Vice President, Rev. C. J. Staples was chosen chair- 
man of the meeting. 

There being no special program for the evening, the time was 
occupied with the discussion of plans for the work of the sea- 
son. 

Fresh plants of the orchid Spiranthes cernua were exhibited,* 
^nd the incorrectness or incompleteness of the generic descrip- 
tion in the manuals demonstrated, the specimens showing plain- 
ly both a three-ranked and a one-ranked arrangement of the 
flowers in the spike. It was stated by the collector that from 
30 to 40 per cent of the plants in this vicinity displayed the one- 
ranked inflorescence. 

Discussion followed concerning lectures, a microscope, a 
course of study and the assignment of special talks or papers. 
Among the subjects suggested were these : Fungi, The Spore 
Surface of Mushrooms, Histology, Grasses, Ecology. 
The Council having recommended that the meetings of the sec- 
tion hereafter .be arranged so as to bring them on the first and 
third, or the second and fourth occurrence of the accustomed 
week day in the month, so as to avoid complications resulting 
from the fifth occurrence of the day, it was voted that the meet- 
ings of Section C be held on the first and third Tuesdays in 
each month during the season. 

It was voted to request Mrs. Maria L. Clough to give a paper 
or talk on ** Fungi " at the next meeting. 

Adjourned to October 15. 

Tuesday evening, October 15. Regular meeting; the Presi- 
dent in the chair. 

After an informal talk by Mr. Burnham on apparatus for mi- 
croscopic work,* Mrs. Clough led the section in a study of 
Mushrooms, describing their place in the natural order of de- 
velopment, and the habits of the poisonous and edible species. 
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Fresh plants were used in illustration, and the spores were ex- 
amined microscopically. 

Adjourned to November 5. 

Tuesday evening, November 5. Regular meeting; the Pres- 
ident in the chair. 

Specimens brought in were examined ; among them, Ostnor- 
rhiza longistylis^ Geranium Robertianum and Chiogenes serpyl- 
lifolia. The first named was reported as found also in Man- 
chester. Fresh plants of Dryopteris cristata Clintoniana were 
exhibited and examined. 

Adjourned to November 19. 

Tuesday evening, November 19. Regular meeting. 

On account of very inclement weather, the attendance was 
small and the meeting was informal. 

Adjourned to December 3. 

Tuesday evening, December 3. Annual meeting. 

The lecture on ** Ecology" by Prof. L. H. Bailey of Cornell 
University was given this evening at the vestry of the Franklin 
Street church. After the lecture, there being a sufficient 
number of members present to constitute a quorum for business, 
a meeting was called to order by the Secretary, in the absence 
of the President and Vice President, by reason pf the very se- 
vere snowstorm. It was then voted to adjourn the annual meet- 
ing until the time of the next regular meeting. 

Adjourned to December 17. 

Tuesday evening, December 17. Annual meeting ; the Pres- 
ident in the chair. 

This being the adjourned annual meeting, after the reading 
of the records of the last two meetings, the section proceeded to 
elect oflficers for the ensuing year. A nominating committee 
consisting of Miss Mack, Miss Moore and Miss Woodman was 
appointed by the chair to prepare a list of names to be voted up- 
on. After consultation the committee reported the following 
list of names : 

President — Miss Isabelle R. Daniels. 

Vice President — Miss Caroline E. Wing. 



OP ARTS AND SCIENCES. 49 

Secretary— VLx. F. W. Batchelder. 

Treasurer — Miss Ellen E. McKean. 

Executive Committee — Miss Caroline E. Wing, Rev. Chas. J. 
Staples, Miss Mary F. Barnes, aspd the President and Secretary 
ex officio. 

It was voted that the Secretary be authorized to cast one bal- 
lot for the above list of names. This having been done by the 
Secretary, the above named persons were declared duly elected 
as officers of Section C for the year 1902. 

It was announced that at the next meeting, Mr. Batchelder 
would give a talk on ** Plant Societies in Manchester," a local 
adaptation of Prof. Bailey's recent lecture on ** Ecology.*' 

Adjourned to January 7, 1902. 



INTRDDUCTDRY NDTE, 



The total destruction of the herbarium of the Institute by fire 
on the evening of January 14, 1902, has placed the compiler in 
an embarrassing situation, since it has deprived him of the usual 
vouchers. He has accordingly been careful to include nothing 
in the following list which could not be positively identified by 
memory or by the notes of accurate and experienced observ- 
ers. 

He desires to express his indebtedness to his friend Dr. A. A. 
Briggs, of Andover, for invaluable assistance in the preparation 
of the list of Carices. 



ADDITIONS 

TO THE 

PRELIMINARY LIST OF PLANTS 



COMPILED BY KRKDERICK W. BATCHKLDER. 

Lycopodiace»e. 
Lycopodium chamaecyparissus R. Br. Gilford. Rare? 

Typhaceae. 
Typha angustifolia h. Windham. Geo. Dimmock. Rare. 

Gramineae. 

♦i. Syntherlsma flliformis (L.) Nash. 

(see notes.) Rock Rimmon, Manchester. Rare. 

♦2. Panicum autumnale Bosc. 

Bank of Merrimack River, Bow. Rare. 

*3. Sporobolus vagrinaeflorus (Torr.) Wood. 

Manchester. Concord. Not rare. 

Agrostis coarctata Ehrh. 

Chester. Rare ? 

^vena striata Michx. 

Doe Mountain, Laconia. Rare ? 

Phragmites Phragmites (L.) Karst. 

Hudson. Rare. 

Nardus stricta L. 

Andover. Dr. A. A. Briggs. Accidental. 
Agropynim caninum (L.) R. & S. 

Laconia. Rare. 

Cyperaceae. 

Carex folliculata L. Not uncommon. 

intumescens Rudge. Common. 

lupulina Muhl. Common. 
5 
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utriculata Boott. 








Common . 


monile Tuckerm. 










Tuckermani Dewey. 










retrorsa Schwein. 










lurida Wahl. 








Common. 


Baileyi Britton. 






Common southward. 


Pseudo-Cyperus L. 










Lacouia. Dr. 


A. 


A. 


Briggs. 




comosa Boott. 










Auburn. 










riparia Curtis. 








Common. 


scabrata Schwein. 










Andover. Dr 


. A, 


A. 


Briggs. 




vestita Willd. 










Manchester. 








Not rare. 


flliformis L. 








Common. 


stricta Lam. 








Common. 


Goodenovii J. Gay. 








Rather common. 


prasina Wahl. 










Manchester. 








Common. 


criuita Lam. 








Common. 


gynandra Schwein. 








Common. 


virescens Muhl. 








Common, 


costellata Britton. 








# 


Goffstown. 


Bristol. 






gracillima Schwein. 








Common, 


f ormosa Dewey. 










Goffstown. 










longirostris Torr. 










Franklin. 










arctata Boott. 










tenuis Rudge. 








Common. 


grisea Wahl. 








Not common. 


pallescens L. 








Common, 


couoidea Schk. 










Manchester. 


Salisbury. 




laxiflora Lam. 








Common, 
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laxlflora patulifolia (Dewey.) Carey. 

Andover. Dr. A. A. Briggs. 
digritalis Willd. 

Concord. Andover. 
pedicellata (Dewey.) Britton. 
Penusylvanica Lam. 
Novae- Aiigliae Schwein. 

Concord, Hill. 
umbellata Schk. 
leptalea Wahl. 
stipata Muhl. 
Yulpinoidca Michx. 
tenella Schk. 
Mulileiibergii Schk. 

Franklin. 
steriliH Willd. 
caucsceus L. 
bruniiesceus (Pers.) Poir. 
bruuuescens gracilior Britton. 

Andover. 
trisperma Dewey. 
. Dewey ana Schwein. 
siccata Dewey. 
tribuloides Wahl. 
8Coparia Schk. 
cristatella Britton. 
tenera Dewey. 
festucacea Willd. 

Juncaceae. 

Juncus effusu8 L. 
bufonius L. 
tenuis Willd. 
Greenei Oakes & Tuckerm. 
niarginatus Rostk. 
pelocarpus E Meyer. 
articiiiatus L. 
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Common. 



Common. 
Common. 
Common. 
Common. 
Common. 



Common. 
Common. 



Not uncommon. 

Not uncommon. 

Common. 

Common. 
Not uncommon. 

Common. 
Not uncommon. 



Common. 

Common. 

Very common. 

Not uncommon. 

Not uncommon. 

Not uncommon. 
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Canadensis J. Gay. 

acuminatus Michx. Common. 

Orchidacete. 

*4. Pogonia pendula Lindl. 

Meredith. F. W. Batchelder. Rare. 

*5- Cypripediiun ai'etinuni R. Br. 

Laconia. F. W. Batchelder. Rare. 

Myricaceae. 

Myrica cerifera L. 

Salem. Geo. Dimmock. Rare. 

Aristolochiaceae. 

Asarum Canadense L. 

Salem. Geo. Dimmock. Rare. 

Portulacaceae. 

Claytonia Virginica L. Rare. 

Caryopliyllaceae. 

Anychia dichotoina Michx. 

Windham. Rare. 

Rosacete. 

Potentilla pumila Poir. 

Papiliouaceae. 

Desmodiuni paniculatuni D. C. 
Dillenii Darl. 

Vitace»e. 

Vitis riparia Michx. 

Bank of Merrimack River, Concord. 

Umbelliferae. 

Osmorrhiza lougistylis D. C. 

Ericaceae, 

Rhododendron canescens Porter. 
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Solanaceae. 

PhyHaliB pruinosa L. 

Manchester. Rare. 

Schrophulariaceae. 

Ilysanthes attenuata (Muhl.) Small. 

Concord. 
Castilleja eoccinea (L.) Spreng. 



Pelham. 


Rare. 


Orobanchaceae. 




Conopholis Americana (L. f.) Wallr. 
Meredith. 


Rare. 


Rubiaceae. 




Mitchella repens L. 

Accidentally omitted from list of 1899. 


Common. 



NDTES, 

*i. Rock Rimmon, in West Manchester, is an exposed ledge, 
precipitous on the east and south sides and inclined gradually 
on the west and north sides. It is an island of rock in a lake 
of gravel. Close to the eastern base is a small', boggy swamp. 
It follows that here, within a very limited area, are ecological 
conditions favorable to a great variety in the flora. The follow- 
ing names of rarer and unexpected species may be of interest : 
Quercus Prinus L., Rhus venenata D C, Asplenium platyneu- 
ron (L.) Oakes. (rare in this vicinity,) Syntherisma filiformu 
(L.) Nash., EragrosHs capillaris Nees., Chrysopogon nutans 
Benth. 

*2. Dr. A. A. Briggs of Andover, while wheeling along the 
river road in Bow, near the Hooksett line, found several tufts 
of this species and kindly furnished the compiler with speci- 
mens. The latter soon after (Sept. 22) visited the locality and 
found the grass scattered along by the side of the road, which 
there runs close to the river, for about a quarter of a mile. In 
all there were 19 tufts, large and small. This abundance would 
indicate that it must have been established for some time. The 
land in the vicinity is subject to overflow from freshets, and is 
largely covered with ver>' fine sand. Most of the grass was 
growing in this sand. 

•3. Two forms of Sporobolus of this group are common in Man- 
chester and Concord, one appearing to answer the description of 
5. neglectus Nash., the other that of 5. vaginceHorus (Torr.) 
Wood. In the former the glumes are nearly of equal length ; 
in the latter they are of four decidedly different lengths, increas- 
ing regularly in length from the short lower empty glume to the 
long-acuminate almost awned palet. Frequently the palet is so 
exaggerated as to strongly resemble that of 5. asper. The two 
forms usually grow separately. The one which is here provis- 
ionally called S, vaginceHorus sometimes forms a close turf in 
moister situations, thus contrasting with the usual scattered 
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condition of both forms when growing in drier localities 

or in sand. Aside from the difference in the proportionate 

length of the glumes the plants in the two forms appear to 

be alike. These notes are given simply for what they may be 

worth in the reduction of this unsettled group. 

• 
*4. A station of this beautiful little orchid was discovered by 

the compiler on the shores of Lake Winnipesaukee, Aug. 12, 
1 89-. At this time the plants were very abundant, often grow- 
ing in dense clusters or colonies. In a single patch of leaf- 
mold, about 14 by 8 inches in extent, no less than 120 plants 
were found in full flower. The plants behaved badly in drying, 
and specimens prepared for herbaria were very unsatisfactory. 
The next visit to the station was on Aug. 27, 1897, when the 
plants were very scarce and poorly developed. The last visit 
was on Aug. 18, 1901. While not as abundant as when the 
station was discovered, the plants were then suflSciently numer- 
ous and in good condition. A number of clumps and of single 
plants with the leaf-mold attached were packed in tin boxes 
with moss and successfully transported, reaching botanical 
friends in Massachusetts in fine condition. The collector hav- 
ing suspected, from both the habitat and the habit of the plants, 
that they were to some extent saprophytic or symbiotic, sug- 
gested to one of the recipients of his plants a critical examina- 
tion of the root system. The examination tended to prove that 
the plants are hemisaprophytes, deriving organic food from the 
humus. It also showed a particularly clear c^se of ** mykorhi- 
za,'* certain fungi having penetrated the tissues of the root and 
also sent hyphae from it in all directions, so that the root looked 
as if clothed with root hairs. 

The paleness of the parts above ground and the feeble devel- 
opment of chlorophyll are very noticeable. As far as observed, 
the plants all grow in leaf-mold and have no attachment to the 
soil beneath. In fact, the layer of leaf-mold is usually super- 
posed on rock and the plants are most abundant in the little 
hollows between angular fragments of the rock where little or no 
other soil can have accumulated. The trees in the locality are 
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mostly hemlock, maple, oak and beech, meeting white pine on 
the upper part of the slope. Other interesting plants of the lo- 
cality are Aphyllon uniflorum T. & G., Conopholis Americana 
(Iv. f.) Wallr, Epiphegiis Virginiana^zx\.., Monotropa uniflora 
h., M. Hypopityslu,, 

*5. A small clump or rather tuft of these plants was found in 
Laconia near Doe Mountain, Aug. 30, 1897. The station has 
been visited almost ever>^ year since, but although careful search 
has been made there and in the vicinity, not a single plant has 
been found ; another illustration of the evanescent habit of some 
of the rarer orchids. 



NEW 



STATIONS DF SDME RARER 
PLANTS. 



Onoclea Struthiopteris (L.) Hoffm. HoUis. Deering. 
Woodsia obtusa (vSpren^.) Torr. Millville, Concord. 

CamptosoruH rhizophyllus (L.) Link. Hudson. 

Rhus venenata D C. Concord. 

Ilex laevigata Gray. Windham. Concord. 

HudHonia ericoides L. Hooksett. 

Rhododendron maximum L. Hopkinton. 

Limnanthemum lacunosum Griseb. Concord. 

Pentsemon pubescens Solander. Concord. 

Sambucus racemosuB L. Concord. 



SUMMARY. 
1899 — 1901. 



Number of Families represented 117 

Number of Genera represented 381 

Number of Species 899 

Number of Varieties 15 

Total Number of Names 914 
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SECTION D. 

ORNITHOLOGY. 



REPORTS OF MEETINGS. 



Monday evening, February 25. Joint meeting of Sections B 
and D, the President of Section D in the chair; Mr. Edgar D. 
Cass Secretary pro tern. 

This being the last joint meeting for the season of Sections B 
and D, a review of the biological work undertaken during the 
fall and winter was presented by Mr. E.J. Bumham,who traced 
the development of the brain from the simple notochord of the 
lancelets progressively upward to the extremely complex organ 
possessed by the highest vertebrates. 

At the close of the review a vote of thanks was extended to 
the speaker for his able and generous assistance in maintaining 
the interest of the joint meetings. 

Adjourned to March 20. 

Wednesday evening, March 20. Regular meeting ; the Vice 
President in the chair ; Miss Mary F. Dana Secretary pro tem. 

Mr. E. H. Fogg, for the Executive Committee, reported a 
plan of work for the ensuing season. This was to consist of 
lectures, papers and readings on topics of interest to the Section. 
The report was accepted. 

By request. Miss Dana read for the second time her paper on 
*• The Theory of the Migration of Birds." This was followed 
by a discussion. An article in Bird Lore by Mr. William 
Brewster, bn ** A Study of a Lincoln's Sparrow," was read. 
Members of the Section were urged to look carefully for this 
species, since it doubtless passes through the Merrimack valley 
in the migrations. 
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The only birds reported as seen to date were bluebirds, robins 
and song sparrows. 
Adjourned to April 17. 

Wednesday evening, April 17. Regular meeting ; Miss 
Theodora Richardson in the chair. 

An article on * * Boys and Shotguns ' ' was read by Mr. Wal- 
ter Abbott, and members were urged to encourage other meth- 
ods ot bird study for the young people. 

Mrs. M. H. Varick gave, with the help of photographs, an 
account of sixty species of birds seen in Florida during a recent 
visit there in early spring. 

Birds to date were reported as follows : House sparrow, chick- 
adee, downy woodpecker, crow, bluejay, bluebird, robin, tree 
sparrow, song sparrow, butcher bird, junco, purple finch, flick- 
er, phebe, vesper sparrow, red-breasted nuthatch, pine warbler, 
field sparrow, rusty blackbird, bronzed grackle, dusky duck, 
marsh hawk, herring gull, redwing, white-breasted nuthatch, 
goldfinch, fox sparrow, hermit thrush, meadow lark, tree swal- 
low, sharp-shinned hawk, fish hawk — 32 species in all. 

Adjourned to May i . 

Wednesday evening, May i . Regular meeting ; the Vice 
President in the chair ; Miss lyord Secretary pro tern. 

Mr. E. D. Cass gave a talk on '' Bird Songs." The follow- 
ing additions were made to the list of birds seen to date : Red- 
poll linnet, golden-crowned kinglet, broad-winged hawk, chip- 
ping sparrow, kingfisher, ruby-crowned kinglet, black and. 
white creeper, red crossbill. 

Adjourned to May 15. 

Wednesday evening. May 15. Regular meeting; the Presi- 
dent in the chair. 

An article was read on the planting of trees and shrubs, the 
fruit of which would be attractive to birds. Suggestions were 
made as to furnishing dishes or pools of water in gardens and 
lawns for birds to drink from and bathe in. 

The President gave a review of the subject of Bird lyegisla- 
tion and Protection, from the time, about fifty years ago, when 
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definite laws were first passed to the recent legislative enact- 
ments in the different States and in Congress. It was stated 
that as long ago as in 1 864 laws for the protection of birds were 
enforced in the District of Columbia. 

The following additions were made to the bird list of the sea- 
son : White-throated sparrow, 6th; least flycatcher, 8th; war- 
bling vireo, 9th; brown thrasher, chewink, nth; Wilson's 
thrush, myrtle warbler, black-throated green warbler, blue- 
headed vireo, swift, spotted sandpiper, 12th; catbird, rose- 
breasted grosbeak, Baltimore oriole, yellow warbler, Maryland 
yellow-throat, ovenbird, 14th; kingbird, hummingbird, 15th; 
white-crowned sparrow, 17th; bobolink, scarlet tanager, red- 
start. 

Adjourned to May 29. 

Wednesday evening, May 29. Regular meeting ; the Presi- 
dent in the chair. • 

The evening was devoted to consideration of birds of the sea- 
son. Mrs. Varick gave a list of 65 species seen from May 16 to 
24 inclusive. The following were the additions to the bird list : 
Ruffed grouse, sparrow hawk, hairy woodpecker, nighthawk. 
Traill's flycatcher, cowbird, indigo bird, purple martin, bank 
swallow, barn swallow, red-eyed vireo, Nashville warbler, par- 
ula warbler, black-throated blue warbler, magnolia warbler, 
chestnut-sided warbler, Blackburnian warbler, Canadian war- 
bler, wood thrush, olive-backed thrush, whippoorwill, least 
sandpiper, black-cap warbler, black-poll warbler, cedar bird. 
Total number of species reported by members since January i, 
190 1, 84. 

Adjourned to June 12. 

Wednesday evening, June 12. Regular meeting ; the Presi- 
dent in the chair. Study of birds of the season. This being 
the last meeting before the summer vacation, njembers were ur- 
gently requested to keep a list of birds seen during the three 
following months and make a full report at the first meeting in 
the fall. 

A matter of special interest was the report by Mrs. Varick of 

6 
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the discovery on Bedford plains of a colony of Prairie Warblers 
{Dendroica discolor), a species never before reported as breeding 
in this section or north of Massachusetts. The colony was dis- 
covered by Mrs. Varick and Dr. W. R. Varick, who had already 
become acquainted with the species at Martha's Vineyard. On 
the nth Mr. and Mrs. Batchelder accompanied them to the 
locality, and entirely satisfactor>' obser\'ations of both plumage 
and song were accomplished. Since the only person licensed 
to shoot biids for specimens lived at a distance, his services 
were not available on this occasion, and shot-gun identification 
had to be postponed. 

Adjourned to the call of the President. 

Monday evening, October 7. At the call of the President, a 
meeting of the Executive Committee was held to arrange a pro- 
gram for the coming season. It was voted to place each meet- 
ing in charge of some member as leader, who should present 
the subject assigned him in a paper or talk, and with whatever 
illustrations might be available. 

It was also voted that hereafter the meetings of the Section 
be held on the second and fourth Tuesdays in each month. It 
was voted to call the first meeting of the season for October 
22. 

Adjourned to the call of the President. 

Tuesday evening, October 22. Regular meeting; the Presi- 
dent in the chair. 

An outline of the work was given by Mr. Cass, and subjects 
were assigned. 

Adjourned to November 12. 

Tuesday evening, November 12. Regular meeting ; the 
President in the chair. 

The lecture by H. T. Bailey, in the Chandler course, occur- 
ring this evening, it was voted to adjourn. 

Adjourned to November 26. 

Tuesday evening, November 26. Regular meeting ; the Pres- 
ident in the chair. 

As leader for the evening, Mr. Cass presented the subject of 
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the Anatidae, describing and defining the three groups, mergan- 
sers, river ducks and sea ducks, with reference to coloration, 
habits, food, flight and nests. Miss May Davis contributed notes 
on the sea ducks, and Mr. Fogg on the river ducks. 

Adjourned to December lo. 

Tuesday evening, December lo. Regular meeting ; the Pres- 
ident in the chair. 

Miss Theodora Richardson, leader for the evening, read a pa- 
per on ** Birds' Nests of This Locality.'* This was followed by 
a study of nests in the Institute collection, and by the exhibi- 
tion of the lantern slides of nests, loaned by the Audubon Soci- 
ety. 

Adjourned to December 1 1 . 

Wednesday evening, December ii. In accordance with the 
By-Laws of Section D, the annual meeting was held this even- 
ing ; the President in the chair. 

A nominating committee, appointed by the President to bring 
in a list of names for officers for the ensuing year, submitted the 
following list : 

Prcsidnit—'Slrs. F. W. Batchelder. 

Vice President— ^Irs. J. C. Bickford. 

Secretary — Miss May \V. Davis. 

Executive Committee — Mr. Edward H. Fogg, Miss Theodora 
Richardson, Dr. W. R. Varick. 

It was voted to adopt the report of the committee, and the 
Secretary was authorized to cast one ballot for the foregoing 
list of names. This having been done, the above-named per- 
sons were declared duly elected as officers of Section D for the 
yejir 1902. 

As the date of the next meeting would fall on Christmas eve, 
it was voted to adjourn to the second Tuesday in January, 1902. 

Adjourned to January 14, 1902. 



ADDITIONS 

TO THE 

PRELIMINARY LIST OF BIRDS. 

C0MPILP:D by FREDERICK \V. HATCHKLDER. 

34». Buteo latissimus ( Wils. ) 

Broad-winged Hawk. 
Not common transient visitant. 

•i66. Asio \vil80uianu8 (Less.) 

American Long-eared Owl. 
Not common permanent resident. 

368. Syrniuiii nebulosuni (Forst.) 

Barred Owl. 
Not common permanent resident. 

370. Scotiaptex cinereum (GmeL) 

Great Gray Owl. 
Very rare winter visitant. A specimen shot several years ago 
in New Boston is now in the possession of Mr. Charles L. Rich- 
ardson, of Manchester. 

375. Bubo virgfiuianus (Gmel.) 

Great Horned Owl. 
Not common permanent resident. 

376. Nyctea nyctea (Linn.) 

Snowy Owl. 
Rare winter visitant. 

466a. Empidonax Traillii (And.) 

Traill's Flycatcher. 
Rare transient visitor. Observed at Manchester May ii and 
i6, 1901, by Mrs. M. H. Varick and Dr. W. R. Varick. 

673. Deudroica discolor (Vieill.) 

Prairie Warbler. 
Rare summer resident. .A colony of these warblers was dis- 
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covered on the 2nd day of June, 1901, on Bedford plains; about 
two miles south of Manchester, by Mrs. M. H. Varick and Dr. 
W. R. Varick. On the nth, other members of the Institute 
visited the locality and perfectly satisfactory observations were 
made at short range. A few days later another colony was dis- 
covered on the plains near Rock Rimmon, in West Manchester, 
and observations of both colonies were had subsequently through- 
out the month. As several of the observers had already become 
acquainted with the species in southern Massachusetts the com- 
piler feels safe in adding the name to the local list, although the 
absence of the only person licensed to shoot for scientific pur- 
poses caused the postponement of shot gun identification. About 
a dozen birds were seen at the Bedford station and nearly as many 
at that in Manchester. The birds were in song and in perfectly 
characteristic plumage. 

722. TroglodyteH hiemalis (Vieill.) 

Winter Wren. 
Not common transient visitant. Observed at Manchester, 
Oct. 20, 1901. 

757. Hylocichla alicise (Baird.) 

Gray-cheeked Thrush. 
Not common transient visitant, with difficulty distinguished 
in life from H, ustiilata swain sonii{Q,2h.^ Exceptionally favor- 
able observations were made May 12, 190 1, and several days 
following. 



NESTS. 

BYTHKODORA RICHARDSON. 



The houses of our friends, if built by them, reflect their indi- 
viduality, and though all are built of wood, stone orbrick in 
varying proportions, a wondrous variety is produced. 

Our bird neighbors, using twigs, rootlets, hair, string, bark, 
plant-down, mud (and in some cases unusual materials, depend- 
ing upon environment), show their individuality in their selec- 
tions, combinations and locations. As varied as the materials 
are the locations ; in trees, in tree-trunks, under eaves, bams, 
sheds or bridges ; in banks, in low shrubs, and on the ground ; 
each family instinctively choosing that kind of site which has 
been the established custom of preceding generations. The 
characteristic nest-building of different families, and different 
species in a family, is no less wonderful than the selection of 
location. 

Returning from a fall outing, two interesting bird trophies 
were brought home by friends, and were duly brought out for 
my inspection when I arrived to hear of their travels. They 
were the vireo's handiwork, but who shall say which, the Red- 
eyed, the Yellow-throated, or the White-eyed ? All are made 
of similar material, and are pensile, being suspended from a 
forked branch. The Red-eyed vireo is most frequently found 
about here. Its nest is composed largely of strips of bark, with 
an interlining of finer strips, so closely resembling the pine 
needles as to easily deceive one ; but what attracts the casual 
observer is the artistic outer covering of strips of bark from the 
white birch, and some of those tough, white spider-egg-silk- 
cases found on old boards. William Hamilton Gibson tells us 
that fragments of hornets' nests, as well as newspaper scraps, 
are favorite materials, and he once found a novelty, even for a 
vireo, *' a nest entirely composed of snake-skins.** 

I once found the nest of a Red-eyed vireo hardly three feet 
from the ground, close by a path not much frequented until 



76 PROCEEDINGS MANCHESTER INSTITUTE 

July, a time later than the vireo's nesting-time. The faithful 
mother remained motionless upon her dainty nest, while each 
detail of her feathered, covering was noted inch by inch ; the 
beautiful rich olive-green of the upper parts, with the conspic- 
uous white eye-line bordered with black, and the contrasting 
pure white of the breast ; but the greatest delight of all was to 
actually see the red eye. 

Drawn to the thicket by the sweet song, with which he re- 
gales you at early mom and dewj' eve, you find the catbird, in 
the haunt long loved by the family, for generations perhaps. 
Here, in seclusion and safety, the nest is discovered in a large 
blueberr>' bush, whose base is submerged in the waters of the 
swamp. Once discovered, peace will not be restored until you 
withdraw and remain at a discreet distance, there to listen if 
you will. But an inborn curiosity ** to see what birds* nests are 
made of/' as Thoreau has said, prompts you, in time, to secure 
that nest. You note at once the strong contrast in construction 
between this nest and that of the vireo ; its foundation of twigs 
6 or 8 inches in length is so loose ; above this are strips of 
grapevine bark, and the interlining is of water-washed rootlets 
from brook or lakeside. 

But another member of the catbird family built her nest with 
quite an attempt at the picturesque, and who can say but that 
she made an attempt to initiate her fledglings in the rudiments 
of art ? For in clear type we find the following : 

Hold the cube out — 

Which face do you see ? 

Place the sphere on the — 

Then beside these valuable instructions we find the accom- 
panying, ** Use Robinson and Thorndike*s Cough Drops.*' 
With a temple of learning and a well-known hospital within 
earshot of the nest's location, 'tis easy to see that this bird made 
good use of it's opportunities. 

Frequent passing through the orchard had failed to locate the 
whereabouts of a kingbird's nest, until one morning three over- 
grown members of the family were seen perched near it. There 
it was, at the top of the apple-tree, in plain sight. The wonder 
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was that we had not seen it before. It was firmly saddled onto 
the branch at the forking near the end of a bough, and though 
composed of few materials, twine, plant-down, rootlets, with 
finer rootlets for interlining, it seemed made wholly for use. 
with no thought of beauty. 

In a much-loved wood, where the veery sings its vesper from 
the tallest pines, their nests have been formed on the ground, 
but this year, in later May, we flushed a veery from her nest on 
a brush-pile. There it was, in full view, only shielded from 
the rains of heaven and the scorching sun by one immense 
brake. The nest was composed of leaves and bark. Upon the 
lining of the rootlets reposed three eggs of greenish blue. 
Could even an experienced eye decide whether these were the 
eggs of the veer>', or its cousin the robin, or the wood thrush, 
when the bird was not seen in the nest ? 

May 30 was a raw, lowery, damp day, but despite the weather 
there were three wood thrushes calling back and forth, and at 
times all uniting in a chorus more uplifting than that of human 
voices. The hill-top w^oods find them there each year, and with 
patient search we found the nest, on which was sitting the beau- 
tiful female with clear spotted breast, quiet brown eye and long, 
trim tail. But the home solitude being invaded, she left her 
nest. It was placed about nine feet high, in a sapling pine, at 
the junction of the clustering branches ; it was largely composed 
of leaves, with twigs and rootlets interwoven. Amid an en- 
chanting woodland setting, where grew a profusion of the flow- 
ering moosewood, mingled with the hemlock and young, tender 
green of the tall chestnut trees, with here and there a thorn 
tree in full bloom, it seemed a more fitting spot to find our 
wood thrush located. A second nest was in this aesthetic spot, 
and w^as built in a curious fashion on the crossing of two witch- 
hazel boughs. Not an egg was found in either of these nests, 
showing that our veery had nested earlier in this instance. 

Our next find was a family of five half -fledged bluebirds in 
the decayed trunk of an old appletree. They reposed on a soft 
lining of pine needles. The parent birds refused to feed the 
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young while we were near, but hovered around, reiterating their 
soft warble. 

When happy chance gives one leisure in nesting time, what 
family secrets he is let into, in the bird world. Sitting patient- 
ly under a fragrant pine, and listening to the bird notes in all 
directions, and one near, that of the oven-bird, or golden- 
crowned thrush (as he is sometimes called), we saw his mate 
fly past repeatedly with food for the young. Knowing that it 
would be a rare thing to find the fairy oven, we made diligent 
search, but without success. Returning the next day, by acci- 
dent we so nearly stepped on the nest that the overgrown babies 
made good their escape. In so doing, they revealed the nest, 
composed of a few chestnut leaves, but mainly of pine needles ; 
it was at the base of a pitch pine. Having ruthlessly disturbed 
their peace, we tried to gather the frightened brood, but it was 
of no use ; we desisted, and they disappeared as completely as 
do young partridges, when fairly grown, hidden by their pro- 
tective coloring among the dr>' leaves. 

'Twas here, in this same wood, that we were shown the leafy 
nest of Madam Partridge, the ruffed grouse. It held a dozen 
pure white eggs, and some days later we were there when two 
or three downy babies had just hatched and were standing with- 
out the nest. They were so tiny, and wobbly on their little yel- 
low legs, that they cuddled in our hands, too young to be afraid. 
Not so the brave little mother. Fear was in her eye, so we with- 
drew, leaving her still sitting. One of the most difficult nests 
to secure and keep in shape was that of the Black-billed Cuckoo, 
The typical apple twig though sometimes straight, is covered with 
lichens and knotty protuberances. The nest was made almost 
entirely of such twigs, with a few mosses, and clusters of apple- 
blossoms for lining. Did the bird gather the latter for fragrance 
and decoration? The tender petals with surrounding soft, green, 
young leaves were at least fragrant and beautiful for a day Each 
year, one or more pairs of these beautiful, shy birds, have been 
seen near the Reservoir. It is hoped that a fresh specimen of 
their nest building may be added to our collection. 

Many Institute observers think that the Prairie Warbler un- 
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doubtedly in the scrub-pine growth on the sandy Bedford Plain 
and in similar country just west of Rock Rimmon. Should they 
return this coming summer it remains for enthusiastic bird- lov- 
ers to bring to light one of their nests. 

Burroughs tells us that in Georgia ** the Baltimore oriole 
places its nest on the north side of a tree, in the middle and 
eastern states it fixes it on the south and east side, and makes 
it much thicker and warmer." He further says, *' I have seen 
the nest from the south that had some kind of coarse reed or 
sedge woven in it, giving it an open-work appearance, like a 
basket." We are all familiar with the nest which is sometimes 
brought low by the winter winds. Then is revealed the won- 
derful weaving about the strong, supple elm twigs, for it loves 
the elm the best. Although the walls are thin, they are firm. 
Lowell gives us the following gem : 

High o'er the loud and dusty road 
The soft, gray cup in safety swings* 

To brim, ere August with it's load 
Of downy breasts and throbbing wings. 

O'er which the Ariendly elm tree heaves 
An emerald roof with sculptured eaves. 

• *«*««♦*♦* 

Oh happy life to soar and sway 
Above the life by mortals led. 

Singing the merry months away 
Master, not slave, of daily bread. 

And when the Ailtumn comes to flee 
Wherever sunslilne l>eckonstheel" 

While living in summer woods, I have often seen the bril- 
liantly colored redstart and his little mate together feed their 
fluffy offspring, whose green coats so strongly resemble that of 
their maternal parent. But patient search has never yet dis- 
closed their dainty home. It remained for a kind friend to give 
me the pleasure of 'possession of one of these nests. This one 
was placed in the crotch of four branches, giving it a conical 
shape. Its outer walls are almost entirely made of strips from 
plant stalks, with here and there a bit of cotton, paper, or 
twine ; the whole becoming thoroughly matted by exposure. 
The inside is of soft hair. 
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Yet quite different in shape and combination is the nest of its 
cousin, the yellow warbler, or summer yellow- bird, commonly 
called. This is made of plant down inside and out, with strong 
hair and fine grass to fasten it firmly into the crotch of the blue- 
berry bush. From its location, near the swamp, we saw the 
bird daily, darting in and out. William Hamilton Gibson re- 
lates an interesting account of the manner in which this tiny lit- 
tle warbler outwitted a cow bunting, who persistently added un- 
lawful egg contributions to her nest. A specimen of nest which 
he found afforded quite a contrast to the usual size, its depth 
being about five inches. Examination proved the summit to 
be a distinct division, beneath which was a perfect nest con- 
taining an egg — a token of the cow-bird ; then, the lower sec- 
tion seeming more bulky than the normal nest, further investi- 
gation revealed a third division, with another spotted egg with- 
in. ** A three-storied nest ! A nest full of stories, certainly !" 

On warm days when robins dot the green southern slopes of 
pastures and fields, the phoebe carols its decisive, persuasive 
note. The proximity of this sober-colored bird to a corn-crib 
led us to search for bird-treasures beneath its rafters, where, 
unexposed to rigorous storms, reposed three mossy phoebe 's 
nests, lined with mud, indicating as many seasons ih this 
favored location. A robin's nest also kept them company. A 
recent Institute acquisition is quite as wonderful as any told of 
by Burroughs or others. A phoefce's nest built on a clothes- 
line, its mossy green cup so fulfilling the laws of physics that 
it must have balanced in a vertical position when the bird 
alighted on its rim; at other times, when she was away, it 
tipped slightly. If the bird had not made this wise provision, 
her eggs would have been easily spilled. 

Accompanying this gift was the moss-covered cijp of the 
humming-bird, capable of holding only two diminutive birds of 
bumble-bee size. It is said that, realizing it was being watched, 
the parent bird deserted the nearly completed nest. 

This year, when it was time for the bam swallows to return 
to one of their favorite nesting places, the spot was visited, but 
not a vestige of last year's nests remained. Were they dis- 




NEST OF PHOEBE. 

Built on clothesline. Collected by J. O. Harriman. Photographed by E. H. Fog^. 

See p. 80. 
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lodged by weather, or Was it the work of those English spar- 
rows, who come daily to the barn-yard to pilfer the hens* 
grain ? 

But soon the eaves swallows with their white foreheads, and 
the long forked tailed bam swallows returned and were seen 
gathering the little pellets of mud in the road for their homes be- 
neath the eaves. Each day's work was shown by the addition 
of dark, fresh mud, that of the previous day having dried. 

Long before there were so many bird-lovers in country towns, 
a good old farmer added a narrow strip of boards, a few inches 
below the eaves, on the south side of the barn, to aid the eave 
swallows in building. The shelf was nearly filled by their nests, 
of which there were nearly a hundred. Adapting the construc- 
tion to the location, the space between the shelf and the eaves 
was entirely plastered, leaving but a round opening from which 
the alert bird viewed the world. The usual structure of the barn 
or eave swallow is a simple, pocket-shaped affair plastered to the 
side of the barn or onto the rafter. In childhood days the oc- 
cupants of these nests were watched with wonder and admira- 
tion. How beautiful their plumage! And what power of flight! 
The acme of grace and poetry of motion. For many years this 
state of affairs existed, the birdf reoccupying, each spring, the 
nests which needed but slight renovation. 

The same man, with hospitable intentions erected a large and 
imposing bird house in his garden. A flock of purple martins 
soon took up their residence, and each succeeding year finds 
them there, in full numbers. 

Whether there was a feud similar to that of the house of Mon- 
tague, and of Capulet, I cannot say, but the belligerent martins 
made war on their relatives, the swallows, and demolished so 
many of the nests, that a greater part of the swallow colony left 
the premises, never to return. 

You will perhaps recall **Silver Spot,*' so called on account 
of the round spot of white near his beak ? He was the wise old 
crow of whom Thompson-Seton tells. For years in a somewhat 
isolated pine, a crow's nest had reposed near the summit of 
the tree. The gunners and passers-by had long thought it un- 
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used, but one day, old **Silver Spot" was discovered brooding, 
-while his mate was away, These wise birds had apparently in 
no wise changed the weather-beaten structure and so it is, some 
birds appropriate last year's nests with or without repair, as the 
swallow, wren, and others. Some build new each season, but 
rear more than one brood, in the same nest during the season, 
as does the phoebe. Some rebuild each year. These include 
the greatest number. Often birds make no nests of their own, 
but use abandoned nests. Other birds build no nest, their eggs 
being deposited on the rock or sand. 

Though denuded trees and bushes reveal many nesting sites, 
yet the most satisfying nest specimen is taken as soon as it is 
apparent that it is no longer needed. At this season untrodden 
and inaccessible swampy grounds may be seafched for the nests 
of the red-winged blackbird. It was in such a spot, where 
thick-clustering water bushes, tall reeds and cat-tails grew, that 
we found a grassy nest, inside of which were the remnants of an 
egg-shell, plainly indicating the family. 

Burroughs has said that ** Though generally regular in their 
habits and instincts, >'^t the birds seem as whimsical and capri- 
cious as superior beings. One is not safe, for instance, in mak- 
ing any absolute assertions as to their place or mode of build- 
ing. Ground builders often get up into a bush, and tree build- 
ers sometimes get upon the ground, or into a tussock of grass. 
The song sparrow, which is a ground-builder, has been known 
to build in the knot-hole of a rail fence, and a chimney swallow 
once got tired of soot, and fastened its nest on the rafter of a 
hay barn." 



MANCHESTER INSTITUTE OF ARTS AND SCIENCES. 



SECTION E. 

FINE ARTS. 



Officers for 1901. 

WILLIAM H. HUSE, President, 
WILLIS B. KENDALL, Treasurer. 
WILLIAM E. BUCK, Auditor, 
EVA F. TUSON, Clerk, 

DIRECTORS. 

HENRY W. HERRICK, J. BRODIE SMITH, 

NOR WIN S. BEAN, WILLIAM K. ROBBINS, 

W. R. CALL, WILLIAM E. BURBANK, 

WILLIAM E. BUCK, MRS. JOHN B. VARICK. 



SECTION E. 

FINE ARTS. 



During the winter Mr. William E. Burbank continued his 
Thursday evening class in drawing fro^i the antique. On Fri- 
day evenings and Saturday lorenoons Mrs. Melusina H. Var- 
ick's classes kept up their work in wood carving with unabated 
interest. Mrs. Maud Briggs Knowlton*s Saturday evening class 
in wash drawing from still life showed no diminution of zeal. 
To all these instructors the Institute owes much. At the close 
of the season, in June, an exhibition of the work done by the 
classes was held in the rooms, and attracted many visitors who 
were enthusiastic over the work of the Art Section. All the 
classes resumed work in the fall, although upon Mrs. Varick's 
inability to be present with the work of the wood carving class, 
the direction of the work was placed in the hands of Mr. Ed R. 
Robinson and Miss Annie F. Abbott. 

Rev. Charles J. Staples completed his course of lectures on 
English Literature. His subjects were as follows : January' 15, 
William M.Thackeray; February 11, ^illiam Wordsworth; 
March 12, Robert Browning. 

In the fall Mr. Staples began the following course of **Read- 
ings in American Literature — Studies in Spirit and Style.*' 

I. Benjamin Franklin. 1706-1790. December 4 — Poor Rich- 
ard's Almanac and the Autobiography. 

II. James Fenimore Cooper. 1 784-1851. December 18 — 
Deerslayer and the Last of the Mohicans. 

III. Washington Irving. 1783-1859. January i The 

Sketch Book. 

7 
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ly. Edgar A. Poe. 1811-1849. January 15 — Tales and 
Poems. 

V. Nathaniel Hawthorne. 1804-1864. February 6 — The 
Marble Faun. 

VI. Theodore Winthrop. 1 828-1861. March 6 Cecil 

Dreeme. 

VII. James Russell Lowell. 1819-1891. March 10 — Es- 
says. Among My Books. 

VIII. R. W. Emerson. 1803-1882. April 16 Essays. 

April 30 — Poems. 

At the annual meeting held in the rooms October 8, 1901, the 
following officers were elected : 

President — Jennie Young, 

Treasurer — Willis B. Kendall, 

Auditor — Norwin S. Bean, 

Clerk— li\2i F. Tuson, 

Directors—^, S. Bean, W. R. Call, J. Brodie Smith, W. K. 
Robbins, \V. E. Burbank, Mrs. John B. Varick, Mrs. Lucinda 
L. Farmer, W. H. Huse. 



THE EMELINE R, BilLCH BEQUEST, 



On November 5, the publication of the will of the late Mrs. 
Emeline R. Balch, who died on November i, announced the 
following provisions, of interest to all members of the Institute : 

**I give, bequeath and devise, on account of the interest that 
my late husband entertained in the advancement of art, my lot 
of land with the dwelling house thereon, where I now reside, 
situated in said Manchester, bounded and described as follows, 
to wit : Westerly on Elm street, there measuring 120 feet ; 
southerly on lot 2025, there measuring 120 feet; easterly on a 
twenty-foot passageway, there measuring 120 feet, and norther- 
ly on North street, there measuring 120 feet, to the Manchester 
Institute of Arts and Sciences, in fee, for the benefit of the Art 
Section of said Institute. 

I also give and bequeath to said Manchester Institute of Arts 
and Sciences, for the benefit of the Art Section of said Institute, 
my portrait of my late husband, my painting of Christy St. John 
and the Lamb, my painting of the Appian Way, my painting 
Aurora by Guido Reni, mv mosaic picture of the Castle of St. 
Angelo, my painting Vestal Virgin, my painting Tarantella, 
my two Sevres banquet lamps, my pink glass toilet set, my 
twelv^e red glass plates made at Sevres, my two Napoleon plates 
marked with "N" and a crown, my twelve French portrait 
plates, my Cantonese silver tea service, my gilt sofa and chair 
upholstered with Lyons velvet, my bronze statue Star of the 
Morning, with the pedastal on which it stands, my Sedan chair 
cabinet and its contents, my two stationary sideboards now in 
my dining room and their contents, and all the chandeliers, gas 
and electric fixtures in said dwelling house at my decease ; and 
I direct that the several bequests above named from my person- 
al estate shall be appropriately placed and used in the Art 
Building of said Institute ; and I also give and bequeath to said 
Manchester Institute of Arts and Sciences the sum of $50,000 
for the benefit of the Art Section of said Institute.** 



Edgar Allan Poe-™A Study in Ameri- 
can Literature. 

BY REV. CHARLES J. STAPLES. 

Delivered at a Meeting of Section E of the Manchester Insti- 
tute of Arts and Sciences, January i8, 1902. 

Poe's literary work never met a more intelligent and enthus- 
iastic appreciation than it is meeting today. Interest in his 
writings, both here and abroad, has been steadily growing ; he 
has challenged the attention of the best students of English lit- 
erature everywhere, and like some isolated hill, which, as you 
recede from it, shoots up above the plain, his position in the 
world of letters becomes more commanding as the years spin 
away. To Edgar Allan Poe that indispensable, undefinable 
and misused word, genius, undoubtedly applies. The mark of 
that genius is not graciousness nor wide understanding and sym- 
pathy with human life, but power, — power to hold the reader's 
attention, to compel his thought, to arouse his feeling, and even 
at times to gripe the very soul. 

In approaching works so strange, so unreal, so grotesque and 
yet so powerful, the ordinary methods and measures of criticism 
do not seem to avail. This is truer of the tales than the poems. 
But both are peculiarly and sharply individual. Poe stands, as 
a maker of literature, in a class by himself. It is, perhaps, to 
be hoped that he will never have an imitator or follower, for to 
imitate him were to spoil him. A second Edgar Poe would 
take away something of his fascination. There are none with 
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whom we may justly liken him in the whole range of English 
literature, though the names of Mrs. Radcliffe and of Gregory 
Lewis suggest themselves as distant relatives. Those who have 
been nearest to him in spirit may perhaps be found in Germany. 
In Poe at his best, one thinks of Wilhelm Hauff, Heinrich 
Heine, of the witches on the Brocken, or the grotesqueness, 
without the weird symbolism, of the Second Part of Faust. 

But a better and more truly suggestive comparison, it seems 
to me, might be discovered in another realm of art, in that wild 
Hungarian music which seems to open a world of the unex- 
pected and the fantastic, the uncanny, the weird and the myste- 
rious. 

This is not to claim for Poe a genius of the highest order or 
the highest success, but it is genius. Compared with Haw- 
thorne, whose impulses lay in something of the same direction, 
he failed. The statement is often made that genius and insani- 
ty are akin, both being abnormally sensitive, irritable and neu- 
rotic. We find a passage in Poe's own writing which touches 
upon this idea. The tale of "Eleonora" opens thus : 

**I am come of a race noted for vigor of fancy and ardor of 
passion. Men have called me mad ; but the question is not yet 
settled whether, madness is or is not the loftiest intelligence 
— whether much that is glorious — whether all that is pro- 
found does not spring from disease of thought — from moods of 
mind exalted at the expense of the general intellect. They who 
dream by day are cognizant of many things which escape those 
who dream only by night. In their grey visions they obtain 
glimpses of eternity, and thrill in waking, to find they have been 
upon the verge of the great secret.'* 

Fundamentally, such a statement, I believe, is false. The 
great genius is calm, self-poised. The depths of human pas- 
sion are not unknown to him ; indeed, he penetrates them 
more deeply than the common man. But the deepest passion 
has nothing in it effervescent and frothy. Genius is strongly 
sane and wholesome in its highest form of expression. But, 
since genius can only exist in conjunction with a fine and deli- 
cate nervous organization, it runs a special danger of insanity, 
and quickly, easily, momentarily, passes the dividing line. 
Men of this kind are moody, ill-balanced, undisciplined and un- 
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controlled. The spirit is imperfectly master of the mind, of 
itself. It is fretted by an inability to find full and perfect means 
of expression. Like high-mettled hoxses, genius may be swift- 
ly ruined. Its temptations are great, its pride and poverty 
like whips of scorpions, its sufferings keen to the point of hy- 
sterics and of wildness. If the will is weak and circumstances 
untoward, if the childhood and youth have been over-stimulat- 
ed and unhealthy, there will be frequent lapses into what is mor- 
bid and unmanly. 

So it was with Poe; and in the literary consideration of such 
an author we have the strongest desire to separate the writings 
from the man, to judge the writings in themselves, forgetting 
the biography. A few of Poe's productions are almost match- 
less, and instinctively we feel that it would be better to leave 
the man out of the account. What has a man's life and fortune 
to do, we are tempted to say, with his writing? But it is im- 
possible ; the man, as always, belongs with his works and his 
works to the man. At the best, his was a pitiful and disagree- 
able story ; it was an unworthy and unmanly life . Poe was 
sinned against, no doubt. He inherited an excitable and un- 
quiet temperament, and received no adequate training or gov- 
ernment as a child. Early in life he was left an orphan and by 
his adopted parents used as a plaything and spoiled. At 
home and in college he gained no just ideas of life, or standards 
of right conduct. Add to this the fact that in his later career 
Poe continually forced himself to spells of intense cerebral ex- 
citement in the labor of composition which were followed by an 
irritability and exhaustion that many fail to understand. The 
knowledge he acquired, or rather picked up at random, was 
scrappy, ill-assorted and inaccurate. Hardly a detail of his life 
has been spared as a subject of bitter controversy and of the most 
diverse interpretations, exalting him to heaven or damning him 
to hell. If anywhere, his actions toward his child-wife seem 
to show the best of which he was capable, a romantic affection, 
an unselfish feeling, a tender if exaggerated sympathy. 

These things are to be said for him. Yet the verdict must be 
that he was completely and utterly self -centered, idle in youth, 
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dissipated, sordid, vain, unprincipled and affected. It is not 
unjust to say that truth never seemed to him a necessary element 
of character. From early life he treated truth lightly, and 
sometimes took extraordinary pains to avoid it. Whether in 
the last years this trait was not intensified by the use of opium 
is open to question, but throughout he was a poseur^ assuming 
attitudes and convictions and virtues, with the ease and freedom 
of an actor. Perhaps he was hardly conscious how radically 
hollow and insincere it all was and how much it was the play- 
ing of a part. He became a total wreck at last. 

We have no right to pass a moral judgment on these matters 
in a literary discussion. But they were not without influence 
upon his writing, and his work is not intelligible without refer- 
ence to the kind of man he was. From such a character the 
greatest literature is impossible. In three of the requisites 
which such a literature requires he was wanting : 

(a) His themes, the subjects he chooses are morbid and un- 
wholesome. Of course this does not mean that they are im- 
moral. On the contrary, both in choice and in treatment Poe 
is, so far as I have read, entirely free from any slightest taint of 
impurity. But his interest is pathological; it is attracted to what 
verges on disease, spiritual and mental disease in human na- 
ture. His subjects are fascinating to him because they border 
on the horrible; because they are extreme, rare and unusual ; 
and this penchant grew upon him. Now the monstrous and 
the morbid are not illegitimate as subjects in literature. In 
fact there is a distinct fascination in them. But as we all real- 
ize it is a dangerous fascination. It is dangerous both for the 
author and the reader. It is an exercise of the imagination that 
grows by what it feeds on ; which is like a narcotic, inducing 
the artificial necessity of larger and ever larger doses. It grad- 
ually and insidiously distorts the spiritual point of view. The 
healthy human being cannot, ought not to live in such an at- 
mosphere, nor would it promote any rational end if he did. In 
medicine, pathology has^a distinct and helpful place. The phy- 
sician studies disease that he may understand it and effect a 
cure. In literature it can have no such end and office. Here 
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it exists for the sake of the sensation that it causes. It fur- 
nishes excitement, makes an impression, rouses and stirs the 
blase and sluggish mind. This may possibly be of tempo- 
rary use ; it may on rare occasions be justified. But it is com- 
pany in which a man cannot keep his health and poise of soul 
or body. 

Poe found that his power told best in this direction, and the 
temptation was great to strain it to the utmost. Hardly can 
you find a thoroughly healthy subject in the whole range of his 
poems or his tales. He took possession of the borderland 
between sanity and insanity, as his province, and his congenial 
themes are close to death and dissolution. He excels in the de- 
scription of those conditions of mind and feeling in which the 
gruesome and grisly appear vivid and real. We seem some- 
times in his writings to be watching the human spirit on ^he 
verge of attenuation and disappearance. Perhaps it does us no 
harm once in a while to feel the sensation of horror, the symp- 
toms of a scare. But it must be taken in limited doses. It is 
increasingly diflficult to make us creep in these days, but so far 
as the imagination can do it Poe almost and sometimes quite 
succeeds in doing it. The ** Masque of the Red Death,*' the 
** Fall of the House of Usher" and *' Ligeia " may be men- 
tioned as typical of this success, though the illusion depends, of 
course, on the imagination of the reader quite as much as on the 
author. But this success is not vital or vitalizing. It has no 
power to stir and stimulate the heart of human nature and cre- 
ate a larger life. It is somber horror, vain supernaturalism, a 
mere thrill of the nerves. Or, to put the same thought in an- 
other w^ay, Poe lived and deliberately sought to live in the 
night-side of nature and humanity.^ He tried to work that vein 
to the utmost it would bear. There is a night-side to nature 
and life, one of its mysteries surpassing knowledge. There is a 
peculiar spell in watching a great fire. It is the spectacle of 
unbridled energy, the flaming horror of destructive force ; but 
its end is ashes. Nothing comes of it. On the part of human- 
ity there is the parallel exhibition of passion, fierce fear, sin, 
crime and remorse. There is an energy of gloom, of brooding 
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calamity like the overhanging pall of black smoke that precedes 
the bursting volcano of fire. In the representation of this Poe 
was a master-artist. He had caught, perhaps, some of this se- 
cret from Lord Byron. He surpassed him in the creation of 
monstrous souls and monstrous situations, veritable ** dragons 
of the slime," of which the tale of ** William Wilson " is an in- 
stance. But from the night-side of man and nature only a par- 
alyzing influence can ever flow. Its ultimate end is ashes. 

(b)In close connection with this morbidness of theme is Poe's 
lack of breadth. He was nothing if not intense. He burned 
himself out in an exciting and nervous concentration upon a 
very limited field of imaginative literature. That field he has 
pretty clearly described in the title he gave to one of his first 
collections — '* Tales of the Grotesque and Arabesque," and the 
p^ems are much of the same sort, together wuth an undeniable 
ear for the music of words. With characteristic perverseness 
he believed himself equally great in many varieties of com- 
position, but he was utterly mistaken. His was an etching 
point rather than a generous broad hand. He worked with 
thoroughness and in miniature ; all his compositions are short. 
His imagination was limited to very narrow and definite lines. 
He had no conception of character, but only of situations and 
conditions. This is why his humor, when he attempts it, is ex- 
cruciating and farfetched. As in the '*Gold Bug," for in- 
stance : 

*** Stay here tonight, and I will send Jup down for it at sun- 
rise. It is the loveliest thing in creation ! What? — sunrise? 
Nonsense ! no ! the bug. It is of a brilliant gold color. * * * 
The antennae are — " 

**Dey ain't no tin in it, Massa Will, I keep a-tellin' on you," 
here interrupted Jupiter; *'de bug is a goole bug, solid ebery 
bit of him, inside and all, sep him wing — neber feel half so heb- 
by a bug in my life."' 

He was a master of climax, but not of the drama in the large 
sense. He knew the glooms and the fierceness of the human 
soul, its shudders and its fearsome dreams, but not its sunni- 
ness, its hopes, its radiance. He had the most superficial, ba- 
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byish conception of woman ; he had an eye for beauty, but it 
was beauty of form, not of spirit and character. 

(c)Still more striking, the more deeply Poe's work is examined, 
is his artificiality. Perhaps he was as self-conscious a great 
writer as ever lived. And that is saying a good deal, for most 
of them are abnormally self-conscious and subjective. He is 
the very opposite of hearty, sociable old Sir Walter Scott. This 
is not apparent at once. The first impression made by Poe's 
writings is one of power, and the power of genius is always ob- 
jective ; the man sinks himself in the seriousness and reality of 
his work. That seems true at first sight in regard to Edgar 
Poe. But as the original impression passes, you grow more 
aware of the artifice which lies behind, He studies with won- 
derful patience the art of producing effects, a histrionic effect. 
It seems to be spontaneous, to be real. There is an air of seri- 
ousness, a freedom from exaggeration, a calmness, a superb 
balance about his narrative which creates that illusion. But it 
is an illusion. Admitted behind the scenes, you discover how 
the wires were pulled and the plots arranged. His description, 
for example, of the method by which '* The Raven " was delib- 
erately manufactured — manufactured is precisely the word — 
is one of the most curious and disillusionizing passages in liter- 
ature. It may be found in Littell's Living Age, Vol. cxlvi, 
p. 696. Whether this passage was written partly in jest or 
wholly in earnest, it throws a good deal of light upon Poe's 
qualities as a wTiter. He had extreme cleverness and great 
natural gifts of expression. He was a good, even an extraordi- 
nary workman. But the parts are put together by a kind of 
contrivance, not by an original act of creative thought. The 
end and result are first conceived and then all sorts of artifices 
are invented to attain that result. Whereas great literature 
rather springs from the initial impulse of an idea that demands 
utterance, and the form that utterance will take cannot be fore- 
seen. It bears about the same relation to a genuine literary 
inspiration that the watch discovered on a Patagonian desert, 
in Paley's unfortunate illustration of Natural Theology, bears 
to the living world of divine creation. The method Poe pur- 
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sued gives you the uneasy sense that he is chuckling at you 
while he has you under his spell. He is deeply interested in 
his work, but never quite in earnest. Poe did not serve truth. 
He had no thoughts to convey. His writing represents nothing 
but his own skill. His art was for its own sake. He was a 
clever cabinet-maker in words. 

Where then is the secret of his influence, his undoubted pow- 
er, the spell he exercises upon the mind ? We find it in a rare 
combination of cool intellectual analysis with a strong sensuous 
imagination. 

This analytic power is exceedingly keen even when shrouded 
in the mystical vagueness which he loved. This is the element 
by which he made the improbable and the impossible seem act- 
ual. The construction of his tales and many of his poems is 
superb. It is the work of a very acute intellect arranging in ad- 
vance the ingenious details of a scheme. His mind, that is, by 
the power of analysis foresaw and reasoned out all the elements 
of a problem and then fitted them together so accurately as to 
leave the jointures almost invisible. His mind was of the order 
which is required by the inventor of puzzles. His tales of mys- 
tery and of the solution of mysteries are a witness of this intense 
analytical power. Another evidence is found in the astonishing 
fact, that, in a criticism upon some of the first numbers of 
Dickens' Barnaby Rudge, then issuing in parts, he drew 
a clear outline of the plot Dickens had then in mind, and as 
yet unwritten. The minutest details, the values of the sepa- 
rate words are weighed deliberately and fitted into the structure 
of the composition as delicately and purposively as in the 
cabinet maker's art, or as in some specimen of marquetry. 
In this respect they bear clos^ study. Few minds of high order 
have been able to stand aloof from their creations in this fashion 
and reason out the mechanism that produces the desired effect. 
But Poe cooly devised, it would seem, the joints and wires that 
would move his figures and display them to the best advantage 
in the eyes o^ the spectators. It was entirely in accord with this 
power of keen analysis that he became absorbed in the study of 
cryptograms and maintained in public that no cryptogram could 
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be invented which an attentive intellect could not solve. It is 
said that for a while he was flooded with secret ciphers from all 
parts of the country, to which he devoted so much time as to im- 
peril his proper business. The cipher which he introduces into 
the story of ** The Gold Bug " is not the least effective element 
in that famous piece of cleverness. 

But united with this clear and cold intellect is a marvelous 
vigor and richness of imagination. Perhaps fancy is the better 
term, for it was not a great imagination, but, as we have seen, 
an imagination narrowly limited and incapable of seeing or rep- 
resenting life as a whole. Even this luxuriant fancy of Poe's 
gives, upon a second reading, the impression of a tour de force\ 
it exhibits a carefully planned attempt to work up a stage 
effect. Poe was always aware of what he was doing. He 
never yielded himself wholly to a thought or an emotion. He 
was not spontaneous, even in his gorgeous dreams. Whether 
produced by the use of opium or not, his imagination was opi- 
um-drugged. It was not in any way sensual, but it was sensu- 
ous. He rioted in ** color." He loved the highly decorated, 
though his abundance of color, is usually held in check by an 
artist's perception of ** color values." 

** Years dragged themselves along heavily, and still I dwelt in 
the Valley of the Many-Coloured Grass ; but a second change 
had cojne upon all things. The star-shaped flowers shrank in- 
to the stems of the trees, and appeared no more. The tints of 
the green carpet faded; and, one by one, the ruby-red asphodels 
withered away ; and there sprang up, in place of them, ten by 
ten, dark, eye-like violets, that writhed uneasily and were ever 
encumbered with dew. And life departed from our paths ; for 
the tall flamingo flaunted no longer his scarlet plumage before 
us, but flew sadly from the vale into the hills, with all the gay, 
glowing birds that had arrived in his company. And the gold- 
en and silver fish swam down through the gorge at the lower 
end of our domain, and bedecked the sweet river never again. 
And the lulling melody that had been softer than the wind- harp 
of ^olus, and more divine than all save the voice of Eleonora, 
it died little by little away, in murmurs growing lower and low- 
er, until the stream returned, at length, utterly into the solem- 
nity of its original silence. And then, lastly, the voluminous 
cloud uprose, and, abandoning the tops of the mountains to the 
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dimness of old, fell back into the regions of Hesper, and took 
away all its manifold golden and gorgeous glories from the Val- 
ley of the Many-Coloured Grass." 

The glow, the splendid, dreamy, simulated character of his 
landscapes has never been equalled or approached. The super- 
natural quiver, the lurid quality of his descriptions is sometimes 
terrific and unearthly. 

The Lady Madeline of Usher has been buried alive in a vault 
of the castle. Her nervously diseased brother fears it, but 
does nothing. He speaks : 

** Is she not hurr>'ing to upbraid me for my haste ? Have I 
not heard her footstep on the stair ? Do I not distinguish that 
heavy and horriole beating of her heart? Madman!" Here he 
sprang furiously to his feet, and shrieked out his syllables, as if 
in the effort he were giving up his soul, ^'Madman! I tell you 
that she now stands ivithout the door!'' 

As if in the superhuman energy of his utterance there had 
been found the potency of a spelU the huge, antique panels to 
wImcIi the speaker pointed threw slowly back, upon the instant, 
their ponderous and ebony jaws. It was the work of the rush- 
ing gust : but then, without those doors, there fl^/^f stand the lofty 
and enshrouded figure of the lady Madeline of Usher. * * * * 

From that chamber and from that mansion I fled aghast. The 
storm was still abroad in all its wrath as I found myself crossing 
the old causeway. Suddenly there shot along the path a wild 
light, and I turned to see whence a gleam so unusual could have 
issued, for the vast house and its shadows were alone behind me. 
The radiance was that of the full, setting, and blood-red moon, 
which now shone vividly through that once barely discernible 
fissure, of which I have before spoken as extending from the 
roof of the building in a zigzag direction to the base. While I 
gazed this fissure rapidly widened : there came a fierce breath 
of the whirlwind : the entire orb of the satellite burst at once up- 
on my sight : my brain reeled as I saw the mighty walls rush- 
ing asunder : there was a long, tumultuous shouting sound like 
the voice of a thousand waters, and the deep and dark tarn at 
my feet closed sullenly and silentl}' over the fragments of the 
"'House of L 'sher, * ' 

Here we may find the power of his poetr>-. The effect and 
impression wrought by this luxuriance of imagination is greater 
than any idea or meaning in it. The poetr>* of Poe, once we 
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pass from under the spell and glamour of it, is hollow and mer- 
etricious. It is distinctly inferior to his prose, which, I think, 
will far outlive his verse. 

Thus the artist, not to say the artisan, is predominant in Poe. 
He was a literary artisan of high and strong qualities, amount- 
ing to genius in that sort. Realizing the man's nature and lim- 
itations, his skill is marvelous, his technique admirable. He 
was conscious of his gift and was not unnaturally impatient of 
those who did not recognise its value. His literary sensibilities 
were so fine as to become a kind of conscience. His art is the 
art of words. His mind revelled in sounds, in images, in sense- 
suggestions. His poetry shows the iridescent beauty and also 
the thinness of a bubble. What he most cared for was not that 
for which words stand, but the words themselves, their musical 
and emotional value, their direct and immediate impressive- 
ness. 

The positive artistic qualities of Poe's style, therefore, best 
repay careful study. Briefly, we may indicate them as follows : 
(a) The nervousness of his style. It is crisp, sharp, keen and 
yet quiet in the ** Tales," dreamy, languorous, gem-like in the 
*' Poems," but in both it is intense. It is the mind at high 
pressure, spirited and energetic. He threw himself vigorously 
into the work of composition. The labor was not hurried, but 
intense. One can realize how such nerv^ous application must 
have exhausted and prostrated him. His writing is unrelieved 
by a filling of the ordinary and the commonplace, such as lesser 
men use. Even when the words are simple and calm, there is 
intellectual passion behind them. There is little of the nitro- 
gen element in his manner of composition ; it is almost pure ox- 
ygen. We feel that he was incapable of any extended work. 
The tension was too great. But he was master of the straight 
and simple path to a single powerful sentiment, emotion or idea. 
Each of his tales moves irresistibly to the concentrated energy 
of a true climax. 

(b) The fastidiousness of his style. Contrary to a general 
impression, he was never slovenly. His temper was impatient, 
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but his ear, his sense of propriety and fitness in the use of lan- 
guage was inexorable. The conflict of the two was torture and 
wore him out with its fierceness. He cared greatly to satisfy 
himself, and was, in truth, unwearied in polishing and repolish- 
ing what he had written. An instinct that is not content with 
first suggestions, easy solutions, but alters and realters, striving 
toward the more perfect expression, this is the master key in all 
art. This distinguishes the artist. Poe does not allow the 
painstaking to become too apparent. He conceals the effort, 
but the more you read of his work the more surely it is there. 
His self-restraint, his literary conscienciousness compelled his 
fertile imagination to become his slave and servant. 

(c) The third high quality in Poe's style is his sense of mu- 
sic and rhythm. This was very keen. No English writer has 
possessed it in higher degree, unless it be Swinburne. The very 
titles of his tales and poems are a witness. They were invented 
and chosen by reason of their liquid spell, their flute-like quali- 
ty. ** Eleonora," '* Ulalume," *' Lenore." Take such a phrase 
as ** Night's Plutonian shore." It does not mean very much. 
It will not bear analysis, but the mere concord of syllables is 
undeniably pleasant ; it lingers on the ear ; it imprints itself on 
the mind. English is not in itself a musical tongue, its harmo- 
nies have to be sought for. But Poe wrought and fashioned 
them with skill, by a sure and native instinct. That instinct is 
not merely for the soft and soothing elements of language. Poe 
knew how to use the flashlight of vivid, piercing, nerv^e-tingling 
words. Like all true musicians, he understood the value of 
contrasts and discords, the crash and thunder hidden in the vo- 
cal sounds of speech. He rated, perhaps too highly, the effect 
of iteration on the ear, was fascinated by devices of alliteration 
and refrain. 

Poe is not a writer to whom we turn for inspiration. He does 
not stir or even touch the deeper being of humanity. He has no 
message to the strenuous life. But he will keep his place, and 
it seems likely to be a permanent place in English letters. 

We do not always care for, we do not always need the seer and 
the prophet. Sometimes the mind craves the artist's service, 
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one who can draw us out of ourselves and make us forget our 
dust and weariness by his dreams and illusions. We demand 
something vastly different from this too familiar work-a-day 
world, a world of vague mysteries and shadows, yet not unreal, 
a world of necromancy whose very strangeness is its power. 
Here is the answer to that demand. Such was the weird magic 
of Kdgar A. Poe. 
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SECTIONF. 

MINERALOCxY AND GEOLOGY. 

REPORTS OF MEETINGS. 

Tuesday evening, January i, 1901. The President in the 
chair. After the business meeting, Mr. George I. Hopkins 
took charge of the mineralogical work for the evening. 

Saturday evening, January 19. The President in the chair. 
The mineralogical work was conducted by Mr. Hopkins. The 
following resolutions were adopted : 

Realizing the great loss which we have sustained during the 
past year in the removal by death of two of our esteemed mem- 
bers, Lyman W. Colby, who died June 21, and William E. 
Moore, who died October 22, co-laborers with us in the prosecu- 
tion of nature studies in which they manifested so much pleas- 
ure and delight ; the zeal and earnestness with which they al- 
ways devoted themselves to the work and the inteiests of Sec- 
tion F ; the cheerful and pleasant manner in which they re- 
sponded so faithfully to any calls to duty ; the uprightness of 
character which they possessed ; and the many pleasant recol- 
I'jclions we retain of their companionship ; we hereby tender our 
heartfelt sympathy to their families and friends, with whom we 
sincerely mourn. 

E. P. Richardson, ^ 

G. I. Hopkins, [Committee. 

S. C. Fogg, ) 

Wednesday evening, Januar>' 30. The President in the chair. 
Mr. Richardson read a paper on **Some Geological Reminis- 
cences of York Beach, Maine." 

Wednesday evening, February 27. The President in the 
chair. At the suggestion of Mr. Hopkins it was unanimously 
voted to take a trip to Hooksett Pinnacle upon the advent of 
warm weather. Mr. Huse gave an informal talk on the geolog- 
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ical and topographical features in the vicinity -of York Beach, 
Maine, illustrated by lantern slides. 

Wednesday evening, March 13, The Vice President in the 
chair. Mr Huse gave a talk on dynamical geology, illustrated 
by lantern slides. 

Wednesday evening, March 27. The President in the chair. 

Announcement was made of the opening of the summer school 
in the near future. Mr. Hopkins took charge of the mineralog- 
ical work, after which Mr. Huse gave an illustrated talk on 
aqueous and igneous agencies in the formation of the earth's crust. 

Wednesday evening, April 10. The President in the chair. 
Announcement was made of the first walk of the geological 
class of the summer school. The subject of the geological talk 
was *' OrganicAgencies." 

Wednesday evening, April 24. The subject of the evening 
was the ** Cambrian System." 

Wednesday evening, May 8. The President in the chair. 
The regular miueralogical work was done. The subject for the 
geological talk was the * 'Silurian System." 

Wednesday evening, May 24. The President in the chair. 
Mr. James M. Nelson presented the section with a large speci- 
men of chalcopyrite brought him from Capleton, Quebec. Mr. 
Nelson gave a very interesting description of the mines there 
and the manner of working them. The subject of the evening's 
illustrated talk was the **Devonian System." 

Wednesday evening, June 5. Mr. Huse was chosen as Pres- 
ident for the evening. The subject for the evening was the 
*' Carboniferous Age." 

Wednesday evening, October 23. The President in the chair. 
The recommendation of the Executive Committee that the sec- 
tion take up both miueralogical and geological work was adopt- 
ed. Mr. Huse talked upon aqueous forces in the world. 

Wednesday evening, November 13. The President in the 
chair. The evening's work consisted of mineral analysis and a 
talk on igneous forces. Mr. Huse then made the following 
statements concerning 



OP ARTS AND SCIENCES. IO7 

TWO LARGE BOWLDERS NEAR MANCHESTER. 

There are two bowlders near Manchester that are of a size 
worthy of being recorded, although they are by no means the 
largest in the State. In the southern part of Dunbarton, not 
far from the Goffstown line, is one composed of porphyritic 
gneiss that is thirty-five feet long, thirty-one feet wide, and fif- 
teen feet high above the surface of the ground. How far it ex- 
tends below the surface is not known. It is located in a 
swamp, and doubtless rests upon the gravelly bottom of the val- 
ley. 

The other bowlder is a little larger, being thirty-eight feet 
long, thirty-five feet wide, and nineteen feet high above the lev- 
el of the ground. This is situated on the line between Man- 
chester and Londonderry, about forty rods west of the Derry 
road on the west bank of Manter Brook. It was known to the 
early settlers as the ** Great Rock," and every deed of land in 
the immediate vicinity named at least one bound as being such 
a distance in such a direction from the ** Great Rock.'* It is 
composed of the gneiss that is common in Manchester and other 
parts of the State. A bank of fine sand, beginning at the bowl- 
der and spreading out like a fan as it extends towards the south 
shows how the rock divided the current of the post-glacial stream 
that flowed through the valley. 

Wednesday evening, December 11. The President in the 
chair. 

This being the annual meeting, the following offlccrs were el- 
ected : 

President, Susy C. Fogg, 
Vice President, Walter S. Abbott, 
Secretary, Martha J. Kennedy, 
Treasurer, Sara Hunt, 

Executive Committee, W. H. Huse, Flora M. Walker, Mrs. 
Fred L. Allen. 

The subject for the evening was **Organic Agencies.** Mr. 
Hu.se made the following statements about 
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SOME GEOLOGICAL FEATURES IN AUBURN. 

A short distance north-east of the station of Massabesic is a 
rocky hill whose steep sides and rocky summit make it a notice- 
able feature of the landscape. On the north and east the ap- 
proach to it is gradual. On the west the abruptness is such as 
to make ascent or descent difficult. From the summit a beauti- 
ful view can be obtained of Lake Massabesic, whose island-dot- 
ted surface stretches away to the south. 

The hill is composed of the gneiss that is common in this vi- 
cinity. Upon the summit there are two dikes of light colored 
igneous rock. An interesting feature of this place is the bend- 
ing of the strata at the sides of the dikes, which show a 
fault was made as the strata cracked open. After the split was 
made, the two edges rubbed together, slightl}^ bending the plas- 
tic strata and leaving an interesting feature in the rock for our 
edification. 

A few miles southeast of the above-mentioned hill, and about 
half a mile south of the picturesque village of Auburn, is an- 
other hill whose rounded summit carries a few bowlders left by 
the ice sheet. Through the middle of the gneiss which makes 
the hill is a stratum of mica schist, somewhat foliated and quite 
porous. The whole hill is impregnated with iron. Sometime 
in the past a rending of the earth's crust occurred at this place 
and the schist gave way, leaving a fissure extending into the 
hill. The entrance is six or seven feet high and about four feet 
wide. For a few feet the cave is as wide and high as the en- 
trance. Then, on the left side, a narrow crevice, just w^ide 
enough for a man to squeeze through, extends towards the mid- 
dle of the hill for a distance of sixty-nine feet, About half way 
in, one can climb up the perpendicular rock at the right and, by 
crawling through a small passage, come out on the side of the 
hill eighty-one feet from the entrance. The name, Devil'sDen, 
which has clung to the hole for generations, attests the ortho- 
doxy of the early inhabitants. 

The most interesting feature of the cave is a small deposit of 
stalactitic limonite which coats the roof and the walls. This 
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shows the different layers very distinctly, and in some places is 
four inches or more in thickness. There is not enough to be of 
any commercial value, but is of interest to collectors. 
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SECTION G. 

ZOOLOGY. 

REPORT OK MEETINGS. 

Wednesday evening, October 30, 1901 . A meeting was called 
at the Institute rooms for the purpose of forming a section in 
zoology. A constitution and by-laws were adopted and the fol- 
lowing officers were elected : 

President — Edgar D. Cass. 

Vice President — Charles R. Dustin. 

Secretary — Walter S. Abbott. 

Treasurer — Millicent S. Morse. 

Executive Committee — Dr. Lillian G. Bullock, Dr. M. V. B. 
Morse, Mary F. Barnes. 

Thursday evening, November 14. The President in the 
chair. William H. Huse read the paper appended to this re- 
port upon the *' Ophidia of New Hampshire.'* The paper was 
illustrated by mounted and live specimens. 

Thursday evening, December 12. The President in the chair. 
Edward J. Burnham read the appended paper on ** The Red 
Squirrel ; a Study in Variation." 

The following officers were elected for 1902 : 

Presidetit — Edgar D. Cass. 

Vice President — Charles R. Dustin. 

Secretary — Ellen E. McKean. 

Treasurer — Millicent S. Morse. 

Executive Committee — Dr. Lillian G. Bullock, Dr. M. V. B. 
Morse, Edward J. Burnham. 



The Ophidia of New Hampshire. 

BY WILLIAM H. HUSE. 

The Ophidia are distinguished from the other reptiles by a 
cylindrical body, tapering towards the tail, and covered with 
scales that are attached to the skin so as to allow considerable 
expansion of the latter. The bones, excepting those enclosing 
the brain, are attached to each other by ligaments, and can 
thus accommodate themselves to any expansion of the skin. 
This occurs whenever anything larger than the snake itself is 
swallowed. The mouth is usually large. The tongue, which 
is forked, can be protruded through a small opening in the front 
of the mouth. This little member is constantly used as a tac- 
tile organ to reinforce the defective vision, and has given rise to 
many a needless fear regarding a snake's power of stinging. 
The senses of smell and touch are more acute than that of sight. 
There are no external organs of hearing ; hence that sense can- 
not be very keen, The sense of taste is probably not very 
acute, but I do not think it is entirely wanting, as is stated by 
some, for I have seen a ribbon snake ( T, sauritus) show unmis- 
takeable signs of taste. 

The body is covered with scales, which are either smooth or 
keeled (carinated). These are arranged in all our native spe- 
cies in longitudinal rows on each side of a vertebral row. The 
under side is covered with one row of transverse band-like scales, 
called ventral plates or gastrosteges, as far back as the vent. 
From there to the tip of the tail the plates are arranged in pairs, 
and are known as sub-caudal plates or urosteges. To each ven- 
tral plate a pair of ribs is attached ; hence these plates are of 
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value in classification. The plates upon the head are named 
according to their proximity to the lips, mouth, chin or eyes, 
and are also of use in classifying, as they vary but little in indi- 
viduals of the same species. The skin is cast whenever the 
growing body needs a larger coat. I have seen one shed its 
skin three times in one season in confinement, and have read of 
its being done four times under the same circumstances. In na- 
ture it is probably not cast so often. As the time for shedding 
the old skin approaches, it becoines dull in color and the eyes 
assume a milky hue as that portion of the skin over the pupil 
becomes partially opaque and begins to separate from the eye- 
ball. For a few days the snake is nearly blind. Finally, by 
rubbing against some rough substance, the skin is peeled back 
at the lips, and then by crawling between two sticks or stones, 
or under something, or even through its own coils, the skin is 
turned wrong side out and is worked off at the tail, when the 
ophidian appears in new colors, as bright as the proverbial but- 
ton. This cast-off skin is stretched out considerably longer 
than the snake that it covered, and so should not be taken as a 
correct measure of its former occupant. 

The progression of serpents is remarkable. The ventral 
plates may be used to push the animal along in a straight line ; 
they may be used a side at a time, when the snake moves with 
an undulatory movement ; or the body may be pushed along by 
the extension of its muscles, which movement alternates with 
the pulling of the hind part. No snake can jump. The so- 
called jumping is only the throwing of the forward portion as 
far as it will reach from its position when coiled. 

The eggs are covered with a leathery envelope which the 
young snakes rupture by means of an egg-tooth similar to that 
of a chick. Snakes are both oviparous and viviparous. In the 
latter the eggs are matured in the parent but are hatched in the 
oviduct. One curious habit that is ascribed to our water adder 
(A'". Sipcdo7i) is that of protecting its young by opening the 
mouth and allowing them to run in. I w^as always inclined to 
doubt the accuracy of the observation of those who professed to 
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have seen this done until I was informed by the Rev. W. J. 
Long that he had seen the phenomenon. 

A snake's manner of eating is peculiar. With no limbs to 
aid in seizing or holding its prey, all the work must be done 
with the jaws. The prey is seized wherever it can be caught, 
and then the mouth is slowly worked around to one end of the 
body. Then one side of the mouth is pushed forward and holds 
on while the other side is advanced. In this way the victim 
slowly disappears. 

All snakes seem to have the power of ejecting an ill smell- 
ing fluid when frightened or angry. They do it, however, only 
under these circumstances. With the exception of the rattle- 
snake (unless the copperhead is found in the southern portions 
of fhe State) our snakes are harmless, shy, graceful, handsome 
little animals. Many of them do more good than harm. The 
smallest 'must live on insects, and thus be entirely beneficial. 
Yet they suffer more than almost any other animal from the 
prejudices of humanity. 

The order Ophidia is represented in New Hampshire by two 
families, the Colubridse and Crotalidae. These contain the 
twelve species known to inhabit the State. 

I. Family Colubridae. 

In this family both jaws are provided with small, conical teeth 
for seizing and holding the prey. There are no poison fangs, 
hence all are harmless. 

1. Storeria, Baird and Girard. 

I. S. Occipitomaculata Storer. Red-bellied Snake. This is 
one of our smallest snakes, measuring about a foot in length when 
full grown. The color varies from a light to a dark chestnut 
brown or even nearly black, sometimes with a paler vertebral 
band bordered with black dots. There is also on some 
individuals a row of obscure dots on each side. The most con- 
stant features are the salmon-red belly and three light spots, 
sometimes confluent, just back of the head. The scales are ar- 
9 
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ranged in fifteen rows. The ventral plates number from 120 
to 125. 

2. S. dekayt^Kolhrook. Dekay's Snake. This little snake is 
about the same size as the preceding, which it somewhat re- 
sembles. Like that, it seems to be more abundant in the fall 
than at other seasons, though why I do not know. This spe- 
cies is of a grayish brown color, with a lighter dorsal stripe 
bordered by dark lines. The belly is of a grayish color. The 
scales are in 17 rows ; the ventral plates 120 to 138. 

2. Thamnophis Fitzinger. 

This genus, the Eutainia of Baird and Girard, includes the 
garter snakes, which are distinguished by longitudinal stripes. 
Two species are found in the state. In this vicinity both go by 
the name of striped snake. Both have carinated scales. 

3. T, sauj^tus IfinnsdVis, Riband snake. This is long, slen- 
der and very agile. It is usually found about water or low 
ground, and seldom shows any inclination to fight when cap- 
tured. The back is black or nearly so, with three bright yel- 
low stripes. Below the lateral stripes the color is brown, shad- 
ing down to a light yellow on the belly. The rows of scales are 
19. The ventral plates number from 150 to i6o. The length 
is about 30 inches. 

4. T, sirtalis Linnaeus. Garter Snake. This species is very 
variable. The general color is nearly black, varying from oliv- 
aceous to brownish. The dorsal stripe of yellow is narrow and 
usually not so distinct as that of T, sauritus. The lateral stripes 
usually merge more or less into the greenish or brownish yel- 
low of the under side. The colors are generally duller than 
those of the preceding species, which it resembles. The dark 
parts are more or less mottled or spotted. In some varieties 
these spots are more distinct than the stripes. The scales are 
in 19 rows. The ventral plates number 130 to 160. The max- 
imum length is nearly or quite four feet. This snake frequents 
higher ground than its relative, though it may and does go to 
the water, for frogs. It is much more pugnacious, often biting 
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when captured, and occasionally facing an enemy much larger 
than itself and striking and biting with commendable bravery. 
Its bite, of course, is harmless. 

3. Nati'ix Laurenti. 

6. N, sipedon Linnaeus. Water Snake. Water ^Wder. 

The general color is brown or black, divided into large blotch- 
es by intersecting spaces of lighter color. The belly is spotted 
with red and brown, often shading off into a beautiful scale of 
color. This species attains a length of four feet or more. The 
scales are in 23 rows ; the ventral plates number from 130 to 150. 
This snake, as its name indicates, frequents water, where it 
feeds upon fish and frogs. It is a fierce fighter, biting at any- 
thing when first captured, but young specimens soon become 
tame and gentle in confinement and with their various colors 
make interesting pets. 

4. Callopeltis Bonaparte. 

6. C, obsoletiis Say. Pilot Snake. Black Snake. This, 
perhaps the largest of our snakes, is dull black with a slate-col- 
ored belly. The rows of scales number twenty- seven ; the ven- 
tral plates 235. The dorsal scales are obscurely keeled. It at- 
tains a length of six feet or more. 

5. Liopeltis Fitzinger. 

7. L. vcnialis De Kay. Grass Snake. Green Snake. This 
beautiful little serpent is of a uniform green above and yellowish 
below. The scales are in fifteen rows ; the j^lates number from 
125 to 140. It rarely, if ever, attains a length of more than two 
feet. 

G. Bascauion Baird and Girard. 

B, consiricior Linnaeus. Black Snake. Racer. This is a 
lustrous black, greenish or bluish below. The chin and throat 
are white. This is probably the black snake that sometimes 
chases timid people and is reputed to have a white ring about 
its neck. It is inclined to be savage when cornered or cap- 
tured. The young arc olive or brownish gray with black 
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blotches. The scales are in 17 rows, rarely 19; the ventral 
plates number 170 to 190. 

7. Diadopliis Baird and Girard. 

9. D, pundatus lyinnaeus. Ring-necked Snake. This is 
blue^black above, pale orange below. Each plate usually has 
a black dot on each side. The most conspicuous feature is a 
yellow ring around the neck. It attains a length of a little 
more than a foot. The scales are in fifteen rows ; the ventral 
plates number 140 to 160. 

8. Lampropeltis Fitzinger. 

10. L, doliatuSy var. triangiilus Boie. Spotted Adder. 
House Adder. Milk Snake. This variety of a species w^hich 
it little resembles in color, is one of our handsomest snakes. 
With a reputation for venomness which is a slander, it comes 
about our buildings to catch mice, and is then killed because it 
is a snake. The color is gray, varying in shade. There are 
three rows of brown blotches bordered with black, on the upper 
side. The under side is light gray wnth square black spots and 
possesses a pearly lustre that would be admired if it were some- 
where else. The extreme length is from three to four feet. The 
rows of scales are 21 ; the plates, 180 to 210. 

9. Heterodon Beauvais. 

ID. H, platirhinos lyatreille. Puffing Adder, Hissing Ad- 
der, Blowing Viper. The foregoing are a few of the many 
names that are given this snake. It is brownish, with darker 
blotches, but very variable. Sometimes it is nearly or quite 
black. The nose is pointed and slightly turned up, somewhat 
resembling a kernel of buckwheat. When disturbed it makes 
no attempt to escape but flattens its head and emits a hiss that 
is rather startling at first. This is another much-maligned 
snake that has been given a most unenviable reputation. It is, 
however, perfectly harmless and may be handled with impunity. 
Its whole appearance and habit of flattening the head and hiss- 
ing is a good example of protective mimicr>'. It attains a 
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length of about 30 inches, has 23 or 25 rows of scales and 120 
to 150 ventral plates. 

II. Crotalidae. 

This family includes all the poisonous snakes of the eastern 
states. The maxillary is furnished with long, erectile fangs, 
through which the poison is ejected. The body is usually stout. 
The head is larger than the neck and is triangular. The scales 
are keeled. All the species are viviparous. 

10. Crotaliis Linnaeus. 

12. C. horridus I^innaeus. Rattlesnake. This is brown, 
varying much in shade and more or less blotched. Most of the 
specimens found in this state seem to be darker than those far- 
ther south. The most distinguishing feature is the rattle at the 
end of the tail. The scales number 23 to 25, the ventral plates 
165 to 175. The length is about five feet. This is the only 
poivSonpus snake known to live in New Hampshire and it is now 
nearly extinct in all thickly settled portions. 

The foregoing twelve species are all that are known at pres- 
ent to live in the state. There are four more that may possibly 
be found here. Brief descriptions taken from Jordan's Manual 
of the Vertebrates are appended. 

Carphophiops amoenus Say. Ground Snake. Glossy chestnut 
brown ; belly salmon red ; head very small ; scales 13. Ventral 
plates 112 to 131. lycngth 12 inches. 

Regina leberis Linnaeus. Queen Snake. Chestnut brown ; 
a yellow lateral band and three narrow, black dorsal stripes ; 
belly yellow with two brown bands ; scales all keeled ; scales 
19; ventral plates 140 to 150. Length 24. Found about streams. 

Callopeltis vulpinus Baird and Girard. Fox Snake. Light 
brown, with quadrate, chocolate colored blotches. Scales 25. 
Ventral plates 200 to 210. Length 60 inches. 

Agkistrodo7i contortrix Linnaeus. Copperhead. Hazel brown; 
top of head coppery red; back with a series of 15 to 25 V-shaped 
blotches ; belly yellowish, with 35 to 45 dark spots on each side. 
Scales 53. Ventral plates 150 to 155. Length 40 inches. 



Our Two Forms of Red Squirrel. 

BY EDWARD J. IIURNHAM. 



The typical red squirrel, Sciurus hudsonicus Erxleben, is 
about 14 inches in length, the tail being a little less than one- 
half of the whole. It is yellowish gray, with a median wash of 
bright rusty red along the back. The tail is marked by a nar- 
row sub- terminal band of black. The under parts of the body 
are white, vermiculated with black, the black being most dis- 
tinct in late autumn and winter. 

While this is the typical Sciurus hudsonicus^ abundant north- 
ward, it is rare in southern New Hampshire. The red squirrel 
which abounds along the shores of our rivers and lakes and in 
the woods on the hillsides is somewhat larger than the northern 
form ; its back is more rusty ; its sides are less olive ; it lacks 
the black band near the the tip of the tail, and its under 
parts are pure white. It was classed as a sub-species by 
Bangs, the sub-specific designation, loquax — Latin for loqua- 
cious — being suflBiciently suggestive to any one familiar with its 
habits. 

Jordan states that the sub-species loquax extends north to 
Maine and Minnesota, being common southward ; while 5. h'lid- 
sonicus is found in mountains as far south as North Carolina, 
and is common northward. Mr. George E. Burnham has se- 
cured one specimen of the northern form on Joe English, in 
New Boston (height iioo feet), and has observed several indi- 
viduals on the Uncanoonucs, in Goffstown (height 1300 feet). 
They have been reported from McCoy*s and Fort Mountains, in 
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Epsom, Merrimack County (height 1590 feet), and Mr. W. D. 
Davis has obtained specimens in Sutton, Merrimack County, 
the exact locality being undetermined and the altitude in conse- 
quence unknown. At Plymouth, in Grafton County, the north- 
em form is reported to be more abundant than the southern, 
even in the valleys. In Crawford's Notch, in the White Moun- 
tains, in the summer of 1900, George E. Bumham found the 
northern form alone. 

The history and relationship of these two forms of red squir- 
rel are of special interest as illustrating the influence of altitude 
upon the geographic distribution of life in North America. 
Naturalists were early led to attempt to divide the surface of 
the land into faunal and floial regions or zones. Dr. C. Hart 
Merriam has shown, in his paper on ** The Geographic Distri- 
bution of lyife in North America,** (Smithsonian Report for 
1901), that no fewer than fifty -six authors have proposed such 
divisions for this continent. The earlier writers defined their 
regions chiefly by lines of latitude, but it was soon perceived 
that some account must also be taken of elevation. 

In 1863, Prof. A. E. Verrill (Proceedings Essex Institute, 
III, 138), basing his conclusions upon observation of the birds 
in the breeding season, asserted that ** The Adirondack region 
of New York, the northern parts of Vermont and New Hamp- 
shire, including most of the higher parts of the Green Mountains 
and all of the White Mountains, and even the summit of the 
higher AUeghanies, will be included in the Canadian fauna.*' 
This was equivalent to declaring that the Canadian or Boreal 
zone extends, by a chain of mountain tops or islands of cold, as 
far south as North Carolina. 

Ten years later, Samuel H. Scudder, in his paper on **The 
Distribution of Insects in New Hampshire ** (Geology of New 
Hampshire, i, 333) , observed that * *The northernmost AUeghani- 
an and southernmost Canadian species gradually decrease in 
numbers away from their metropolis, and become confined to in- 
creasingly lower or higher altitudes * * according as they are 
AUcghanian or Canadian forms.'* 

Dr. Merriam, in the paper already cited, says of the Boreal 
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region that it ** gives off three long arms or chains of islands, 
which reach far south along three great mountain systems of 
the United States — an eastern arm in the Alleghanies, a central 
arm in the Rocky Mountains, and a western arm in the Cas- 
cades and Sierra Nevada." It is with the first of these that we 
have to do in this paper. 

In his study of the distribution of animals in America, Dr. 
Merriam found that of the 130 genera of non-pelagic mammals 
inhabiting North America north of Panama, there are only six 
genera each of which ranges over large parts of both Boreal 
and Sonoran regions, including, of course, the transition zone 
between. They are Sciuropterus , Sciurus, Spermophilus, Le- 
pus, Cants, and Lutra. These genera — comprising the squir- 
rels, the rabbits, the wolves, and the otters — are all of great an- 
tiquity, the remains of most of them having been found as low 
down as the Miocene. They were early diffused over the con- 
tinent, and their peculiar habits of life, although so dissimilar, 
enabled them to survive the great mutations of these land areas 
since Miocene times. 

It is well established that during the Glacial Epoch many 
genera formerly represented in North America perished utterly. 
But upon the advance of the great ice sheet and its attendant 
cold, the wolves, the rabbits and the otters retreated southward, 
and with them went the squirrels to find new homes in the trop- 
ics, somewhat over-crowded, doubtless, but able to adapt them- 
selves to their new surroundings and bide their time. 

When the ice began its final retreat, and vegetation slowly 
reasserted its dominion, a few of the hardier and more adven- 
turous of the squirrels pushed their way along the sea coast and 
up the river valleys. Among these were they of the vermicu- 
lated bellies and the black band near the tip of the tail. They 
multiplied, spread over the land, and undoubtedly had things 
much their own way for a time — perhaps for many centuries. 
Then a horde of their cousins began to press on from behind. 
These new-comers were less showy in their rusty-red coats, but 
they were larger, more noisy, and more aggressive. The effect 
was similar to that of the Teutonic invasion upon the Celts. 
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The earlier inhabitants were driven farther northward, or betook 
themselves to the mountains, while the invaders occupied the 
lowlands, where they remain to this day, and where they must 
remain for many centuries, perhaps for many thousands of 
years, to come. For, with the recurrence of each season of re- 
production, the cold of the higher levels and of the more north- 
ern latitudes sets a bound beyond which they cannot hope to 
rear their young. 



REPORT OF THE CURATOR. 



There are at present in the museum of the Institute the fol- 
lowing specimens : 

M inerals • 207 

Plants, pressed and mounted in the herbarium 422 

(In addition to these there are several hundred un- 
mounted specimens.) 

Insects 1098 

Other Invertebrates 192 

Fish 13 

Batrachians 10 

Reptiles 43 

Birds 157 

Birds' Nests 30 

** Eggs, species 77 

Mammals 27 

Skulls of Vertebrates 28 

Casts 116 

Pictures and other works of art, exclusive of casts 141 

Antiquities (furniture, tools, weapons, etc.) 128 

Of Indian relics, chiefly arrow and spear points, with some 
stone axes, mostly found about Manchester, there are several 
hundred. 

In addition to these, there are a number of curios, unnum- 
bered and unclassified. 

W. H. Husk, Curator. 



SUMMER SCHOOL. 



The second season of the Summer School of the Institute be- 
gan on April 6. The following announcement on a folder giv- 
ing a calendar of the spring and summer work brought to the 
classes enthusiastic workers whose researches meant much for 
the scientific knowledge of the vicinity : 

**The Summer School, inaugurated last year under the aus- 
pices of the Institute, was admittedly an experiment, made in 
the hope of securing to the members the advantages of system- 
atic and united effort in certain clearly defined branches of na- 
ture study. The result was so gratifying that there was no hes- 
itation in arranging for a Summer School for the present season 
on the same general plan, with the few modifications which ex- 
perience suggested as desirable. 

Such interest has been shown in the study of Vertebrate Zool- 
ogy at the Institute during the past year, that it has been deemed 
best to extend the scope of the work which was last year under- 
taken by the class in Entomology. This class, in the broader 
field of Zoology, will attempt to make some study of wild animal 
life, in whatever form it may be found, in pond and stream, and 
field and forest — exclusive of the birds, which will, of course, 
be left as the special field of the class in Ornithology. 

For the present the school will comprise three depart- 
ments — Zoology, Ornithology, and Mineralogy and Geology. 
A class in Botany and Mycology will probably be added later, 
with special reference to the study of mushrooms and the late 
flora. There will be practical demonstration in field work, un- 
der competent instructors, for each class, on alteniate Saturdays, 
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supplemented by studies and lectures at the regular evening 
meetings at the Institute rooms." 
The organization was as follows : 

Principal, 

WILLIAM H. HUSE. 
hisiruciors , 
Zoology — Edward J. Burnham. 
Oniithology — Frederick W. Batchelder. 
Mineralogy and Geology — George I. Hopkins. 

Mr. Batchelder had as assistants Misses Theodora Richard- 
son and Isabelle R. Daniels and Edgar D. Cass. Mr. Hopkins 
was unable to take up the work with the class in mineralogy 
and geology, and his place was taken by the principal. 

The class in Zoology failed to make proper arrangements with 
the Weather Bureau and so was prevented from doing as much 
work as it wished in the study of outdoor animal life. On the 
fair days, however, much enthusiastic work was done. 

The class in Ornithology was likewise hindered by poor wea- 
ther, but made interesting trips to Oak Hill, Stark Park, Lake 
Massabesic and Hooksett Pinnacle. The largest number of 
species seen on any one trip was thirty-one, in the vicinity of 
Stark Park on May 25. 

The Geological class was more fortunate than the others, for 
even if the day were cold and raw or the sky overspread with 
clouds, the specimens it sought were just as abundant and num- 
erous as on fairer days. On April 13 the class visited the kames 
in West Manchester that lie on both sides and nearly parallel 
with the Piscataquog river. In connection with these the large, 
nearly circular basin just west of McGregorville was of peculiar 
interest. 

On April 27 the class visited East Manchester and there stud- 
ied a moraine that is fast being carted 'away for streets. [Here 
is found till, scratched and polished bowlders and debris of all 
kinds, that was brought down from the north during the gla- 
cial period. 
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The trip on May 1 1 was to Auburn partly in connection with 
the class in ornithology. The rocky hill northeast of the rail- 
road station at Massabesic was climbed and found to be well 
worth the climb. Some peculiar examples of curved strata were 
seen and studied for the first time. 

On May 25 an invitation from Mr. Ervine E. Brock to visit 
and inspect his collection was accepted and a delightful after- 
noon was spent. Mr. Brock, who spent several years in the 
West, had collected a large number of minerals and entertained 
his visitors with descriptions of his specimens, mostly ores, and 
the mode of mining and smelting. 

Hooksett Pinnacle was visited on June 8. Here is a rocky 
prominence of milky quartz, situated on one side of the Merri- 
mack Valley. The vein of which this is a part extends from 
the Pinnacle in a northeasterly direction across the river, form- 
ing the rapids at that point, cropping out once in the middle of 
the stream and reappearing occasionally on the hills to the east. 
Here are found quartz crystals in abundance although the lar- 
ger crystals have been taken away. In one crevice some fine 
pseudomorphs of quartz after calcite have been found. A good spe- 
cimen of the latter was donated to the Institute museum in 1900, 
by Mr. Bela H. Emerson, of Hooksett. T he formation of a san- 
dy island in the river as a result of the building of the dam at 
Hooksett Falls is a piece of geological work of recent years. 

On June 22 carriages were taken for a drive through portions 
of Londonderry and Auburn. The large bowlder, the largest 
near Manchester, situated on the line between Manchester and 
Londonderry, was visited and inspected. From there the class 
drove to a white quartz ledge near the line between Londonderry 
and Auburn, coming back by way of Rattlesnake Hill, seeing 
some good examples of glacial polishing and scratching on a 
ledge near the outlet of Lake Massabesic. 



CHANDLER LECTURE COURSE. 



Through the continued generosity of Hon. George Byron 
Chandler the following course of lectures was tendered to the 
members of the Institute for the season of 1901-1902 : 

Tuesday, November 12, 1901. Thk Sultan's Capitol, 
(Illustrated) by Prop. Hknry Turner Bailey, Supervisor of 
Art Instruction in the Public Schools of Massachusetts. 

Tuesday, December 3, 1901. The Plant World and its 
Social Relationships — A Study in Ecology (Illustrated), 
by Liberty H. Bailey, Professor of General and Experimen- 
tal Horticulture at Cornell University. 

Friday, January 3, 1902. The Needs of a Modern Pub- 
lic Library, by Mr. Hiller C. Wellman, Librarian of the 
Brookline, Mass., Public Library. 

Wednesday, February 5, 1902. Art and Manual Train- 
ing in Education, (Illustrated) by Prof. J. Liberty Tadd, 
Director of the Public School of Industrial Art of Philadelphia. 

Wednesday, March 5, 1902. Birds With a Camera, (Ill- 
ustrated) by Prof. Frank M. Chapman, Curator of the Or- 
nithological Department of the American Museum of Natural 
History, New York City. 

Wednesday, April 2, 1902. The Evidences of a Future 
Life, by James H. Hyslop, Professor of Psychology in Colum- 
bia University. 
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DONATIONS. 



The following comprises the donations to the Institute during 
the year 1901 : 

BIRDS. 

Uria lomvia (Brunnich's Murre) unmounted, found in East Man- 
chester Dec. 21, ii;oo alive but which died four days later; 
Fred A. Lovering. 

Crophloeus pileatus (pileated Woodpecker); William E. Moore. 

Merganser americanus (Merganser); C. W. Taiutor, Scluenec- 
tady, N. Y. 

Accipiter cooperi (Cooper's Hawk); Buteo lineatus (Red Shoul- 
dered Hawk); Circus hudsonius (Marsh Hawk); Perisoreus 
canadensis (Canada Jay); Zonotrichia leucophyrs (White- 
Crowned Sparrow); John L. McQuesten. 

Fulica americana (Coot); Er\'ine E. Brock. 

Pandion haliaetus carolinensis (Osprey); Harold Leavitt. 

Lophodytes cucullatus (Hooded Merganser); George Hosser. 
(Hawk); George V. Hill. 

Charitonetta albeola (Bufilehead); William H. Huse. 

Corvus americanus (Crow); Unknown. 

Aix sponsa (Wood Duck) m and f ; Clangula clangula ameri- 
cana (Golden Eye) m and f; Bonasa umbellus (Ruffed 
Grouse) m and f ; Accipiter cooperi (Cooper's Hawk) ad- 
ult f and young m ; Accipiter atricapillus (Goshawk) adult 
and young m; Buteo borealis (Red Tailed HawJ^); Ruteo 
latissimus (Broad Winged Hawk) adult and young m ; 
Asio wilsonianus (Long Eared Owl) ; Nyctala acadica 
(vSaw-whetOwl); Megascops asio (Screech Owl); Bubo vir- 
ginianus (Great Horned Owl) ; Chaetura pelagica (Chim- 
ney Swift); Empidonax flaviventris ( YeUow-bellied fly- 
catcher) ; Empidonax traillii (Traill's Flycatcher) ; Empi- 
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donax minimus (Least Flycatcher) ; Corvus americanus 
(Crow) m and f ; Aglaius phoeniceus (Red- winged Black- 
bird) m and f ; Scolecophagus carolinus (Rusty Grackle) 
m and f ; Carpodacus purpureus (Purple Finch) m and f ; 
Loxia leucoptera ( White-winged Crossbill) m and f; Lox- 
ia curvirostra minor (Red Crossbill) m and f ;' Acanthus 
linaria (Red Poll) ; Spinus tristis (Goldfinch) m and f; 
Spinus pinus (Pine Siskin) ; Plebtrophenax nivalis (Snow 
Bunting) m and f; Zonotrichia leucophrys ( White-crowned 
Sparrow) adult and young 91 ; Spizella monticola (Tree 
Sparrow) ; Spizella socialis (Chipping Sparrow) ; Spizella 
pusilla (Field Sparrow) ; Junco hyemalis (Junco) ; Melo- 
spiza fasciata (Song Sparrow); Melospiza georgiana (Swamp 
Sparrow) ; Melospiza lincolni (Lincoln's Sparrow) ; Zame- 
lodia ludoviciana (Rose-breasted Grosbeak) m and f ; Pe- 
trochelidon lunifrons (Eave Swallow) ; Chelidon erythro- 
gaster (Bam Swallow) ; Tachicineta bicolor (Tree Swal- 
low) ; Clivicola riparia (Bank Swallow) ; Ampelis Cedro- 
rum (Cedar Bird) m and f ; Lanius borealis (Great North- 
ern Shrike) ; Vireo olivaceus (Red-eyed Vireo) ; Vireo sol- 
itarius (Solitary Vireo) ; Mniotilta varia (Black and White 
Creeper) m and f ; Helminthophila rubricapilla (Nashville 
Warbler) ; Compsothlypis americana usneae (Parula War- 
bler) Dendroica caerulescens (Black-throated) Warbler m 
and f ; Dendroica coronata (Myrtle Warbler) ; Dendroica 
maculosa (Magnolia Warbler) ; Dendroica castanea (Bay- 
breasted Warbler) m and f ; Dendroica striata (Black-poll 
Warbler) ; Dendroica blackburnise ( Blackburnian War- 
bler) mand f ; Dendroica vigorsii (Pine Warbler) ; Seiurus 
auracapillus (Golden-crowned Thrush); Seiurus novebora- 
censis (Water Thrush) ; Geothlypis agilis (Connecticut 
Warbler) ; Geothlypis trichas (Maryland Yellow- throat) m 
and f ; Regulus calendula (Ruby-crowned Kinglet) ; Regu- 
lus satrapa (Golden-crowned Kinglet) ; Turd us fuscescens 
(Veery) ; Turdus ustulatus swainsonii (Olive-backed 
Thrush) ; Turdus aonalaschkae pallasii (Hermit Thrush) ; 
Merula migratoria (Robin) ; Sialia sialis (Bluebird) m and 
*f. Mrs. Susan J. Olzendam, as a memorial to her daugh- 
ter, Miss Sidonia C. Olzendam. 

ANIMALS. 

Fibre zibethicus (Muskrat) ; Samuel J. Laflamme. 
Putorius noveboracensis (Weasel); JohnK. McQuesten. 
Ursus americanus (Brown Bear) Cub; Harrie M. Young. 
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Embr>'o of Bos taurus ; William K. Robbins. 
Phoca vitulina (Harbor Seal) ; Edward Weber. 

INSECTS. 

Collection embracing 114 Coleoptera, 51 Hymenoptera, 11 Dip- 
tera, 23 Hemiptera and 20 miscellaneous insects ; Walter 
S. Abbott. 

Ova of Clirysopa ; E. J. Biirnham. 

Sphinx Moths from Colorado ; Harr>' M. Quimby. 

Diapheromera femorata Walking Stick ; Miss Emma J. Jeffers. 

FLOWERS. 

Collection embracing the flora of Mt. Washington, collected by 
W. S. Jewell while in charge of the signal station at the 
summit; Captain David Perkins. 

MINERALS. 

Specimen of amethyst ; Mrs. Lyman W. Colby. 

Sylvanite from Bonanza King mine, Cripple Creek, Colo. ; W. 

B. Boardman, Colorado Springs. 
Brazilian agate ; George Hosser. 
Rock showing contortions of strata, found in the gravel bank 

on Rochelle avenue ; Er\'ine E. Brock. 
Copper pyrites from Capelton, Quebec ; James M. Nelson. 
Collection of minerals; Frank M. Forsaith. 
Sand from shore of Great Salt Lake, gravel from Garden of the 

Gods ; Isaac Huse, Jr. 
Eroded rock ; George Emerson. 
Collection of minerals ; Dr. Lillian G. Bullock. 
Roxbury pudding stone, sandstone from Niagara Falls ; Miss 

Millicent S. Morse. 
Minerals; Miss Ella M. Dowst. 
Sphalerite, apatite, series showing formation of soil from rock, 

and series showing formation of sand from rock ; specimens 

illustrating formation of soil from rock ; series of specimens 

illustrating the formation of coal ; William H. Huse. 
Weathered and eroded rocks ; Miss Linda Hunter Mooar. 
Eroded bowlder ; Edward Weber. 

INDIAN IMPLEMENTS. 

Indian arrow chips ; Clarence H. Knowles. 

Case and collection of Indian relics, minerals and antiquities 

collected by the late Charles S. Kidder; Mrs. Emma S. 

Kidder. 
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BIOU)GY. 

Double-siphoned salt water clam ; Harrie M. Young. 

Coquina, from Florida; Mrs. Melusina H. Varick. 

Millipede ; E. J. Bumham. 

Cl>'peasta rogersi (sand plate) ; echinoid (sea urchin) natural 
form ; internal shell ; part of spines removed, showing shell, 
also bony structure of body, procured at York Beach ; E. 
P. Richardson. 

Coral dredged at Portsmouth, probably brought over in a ves- 
sel as ballast. Supposed to be Favosites nidgarensis ; Wil- 
liam E. Moore. 

Rana sylvatica ( Wood Frog) ; Pauline Huse. 

Thamnophis sauritus (Riband Snake) ; Raymond W. Huse. 

Heterodon platirhinus (Pufl5ng Adder) ; Diadophis punctatus 
(Ring-necked Snake) ; Storeria dekayi (DeKay's Snake) ; 
Rana catesbiana (Bull Frog) ; Rana clamitans (Green 
Frog) ; Rana palustris (Pickerel Frog) ; William H. Huse. 

Alligator mississippiensis (Alligator) ; Edward Weber. 

Ameiurus nebulosus (Horned Pout) ; Semotilus buUaris 
(Roach) ; Diemyctylus viridescens (Newt) ; Micropterus 
dolimieu (Small-mouthed Black Bass) Lepomis gibbosus 
(Bream) ; Perca flavescens (Yellow Perch) ; Liopeltis ver- 
nalis (Grass Snake) ; Thamnophis sirtalis (Garter Snake) ; 
one-legged frog, unclassified ; Diemyctylus viridescens min- 
iatus (Red Eft) ; Walter S. Abbott. 

WOODS. 

Wood of Xanthoxylon clava-herculis (Prickly Ash) ; George 

Hosser. 
Petrified Wood ; Mrs. John C. Bickford. 

BIRDS' EGGS. 

Eggs of 72 species of birds ; Harrie M. Young. 

Eggs of Seiurus aurocapillus (Oven Bird); John K. McOuesten. 

NESTS. 

Aglais phoeniceus (Red-winged Blackbird) ; Zamelodia ludovi- 
ciana (Rose-breasted Grosbeak); Passerina cyanea (Indigo 
Bird) William H. Huse. 

Turdus fuscescens (Veery); Merula migratoria (Robin): Galeos- 
coptes carolinensis (Cat Bird) ; Melospiza fasciata (Song 
Sparrow) ; Tyrannus tyrannus (King Bird) ; Sayornis 
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phoebe (Phoebe); Empidonax minimus (Chebec); Icttierus 
galbula (Golden Robin) ; Raymond W. Huse. 

Merula migratoria (Robin) decorated; Miss Bertha L. Kemp. 

Seiurus aurocapillus (Oven Bird) ;Trochilus colubris (Ruby- 
throated Humming Bird) ; Sayornis phoebe (Phoebe), built 
on a clothesline ; James O. Harriman. 

Vespa maculata ( White-tailed Hornet) ; William Clark, Lon- 
donderry. 

Various birds' nests; Miss Ella M. Dowst and Miss May W. 
Davis. 

TURTLES. 

Mounted specimens of Chelydra serpentina (Snapping Turtle); 
Clemmys insculptus ( Wood Turtle) ; shell, two skulls and 
mounted specimen of Emydoidea blandingi (Blandings' 
Box Turtle) ; William H. Huse. 

ART. 

Bas reliefs of Bryant, Garibaldi, Whittier and Raphael ; Wil- 
liam H. Huse. 

Two framed pictures and collection of small pictures, woven in 
silk ; George Hosser. 

Priming wire ; fireplace, frame and fixtures ; Dutch oven ; flax 
hatchel ; warming pan , sausage filler ; foot stove ; oven 
shovel ; bellows ; two flax beetles ; candle mold ; two iron 
pots ; skillet ; sickle ; curd tongs ; hand-made pewter 
platter 115 years old ; hand -forged hatchet ; rafting oar; 
flax reel ; pitchfork ; gridiron ; two wool cards ; two pairs 
spectacles ; Colt's revolver ; candlestick ; auger gimlet ; 
bread shovel ; John K. McQuesten. 

Up and down saw from the old Farmer mill at the mouth of 
Black Brook ; George A. Farmer. 

Loading spoon ; Harrie M. Young. 

Three worsted combs ; two pewter platters ; George Emerson. 

Old documents ; Ceorge Hosser. 

Cook stove made in i8th century ; Henry B. Fairbanks. 

Collection of ancient tools ; Charles D. Taffe. 

Glass bottle over 100 years old ; William H. Huse. 

BOOKS, PAMPHLETS AND MAGAZINES— DEPART- 
MENT REPORTS. 

Five pamphlets on mushrooms, Department of Agriculttire ; 
Walter S. Abbott. 
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Report of Bureau of Education for 1898-1899, 2 volumes ; Wil- 
liam H. Huse. 

Five volumes annual reports, Bureau of Ethnology ; 6 circulars 
and 9 bulletins, Department of Agriculture ; 5 pamphlets 
and 5 reports, U. S. Bureau of Ordnance ; 3 volumes 1897- 
98-99, U. S. Coast and Geodetic Surx^-ey ; U. S. Department 
Reports, pamphlets and bound volumes ; Hon. Henry E 
Bumham. 

STATE REPORTS. 

Report of Railroad Commissioners for 1900 ; Railroad Commis- 
sioners. 

Report of Railroad Commissioners for 1899 ; Report of Labor 
Commissioners for 1897-98 ; Henri Schaeffer. 

New Hampshire Manual of the General Court, 1901 ; William 
H. Huse. 

Adjutant General's Report, 1865, Vols. 1-2 ; J. Brodie Smith. 

SCIENTIFIC AND TECHNICAL. 

Manual of Vertebrates, Jordan; William H. Huse. 

Guide to localities illustrating Geology, Marine Zoology and . 

Botany of the vicinity of Boston, A. W. Graban and J. E. 

Woodman; Henri Schaeffer. 
Observations on the colors of flowers and leaves, E. Williams 

Hervey ; F. W. Batchelder. 

MAGAZINES FOR ONE YEAR. 

American Ornithology, The Ohio Naturalist, The Gamophyl- 
lous, Le Naturaliste Canadien, Toirreya, Journal of Applied 
Microscopy and Laboratory Methods, The Cornell Univer- 
sity Nature Study Quarterly ; Nature Study Press. 

MISCELLANEOUS BOOKS. 
Soldiers and Sailors in the Civil War, 1861-66; Col. George C. 

Gilmore. 
Historical Collections, Vols. 1-3-7-8-9- 10 ; Proceedings, Vol. 

1-2 and part i of Vol. 3; New Hampshire Historical Society. 
Annual register ; Chicago University. 
Quarterly ; Vanderbilt University. 
Annual Catalogue ; New Hampshire State College. 
Year Book ; Brooklyn Institute. 
Annual reports. Vols. 11-13; Bulletins 50 to 74 ; Massachus- 

setts Agricultural College. 
Reports of 1898-99 ; Canadian Bureau of Mining. 
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Proceedings, part i, 1901 ; Academy of Natural Sciences. 

Eight trade bulletins ; Philadelphia Commercial Museums. 

Annual report, 1898-1900 ; Bulletins 65 to 69 ; Minnesota 
Agricultural Experiment Station. 

Set of Manchester City Library Bulletins ; Miss Edith O. Sim- 
mons. 

Park Commissioners report, Springfield, Mass., 1899; F. W. 
Batchelder. 

Session laws, 1901 ; Report of Committee of American Institute 
of Instruction upon New England Education ; William H- 
Huse. 

Webster's Dictionary, fron the law library of Daniel Webster ; 
6 vols. Millman's Gibbon's Rome ; 3 vols. Histor>'' of the 
Girondists, de Lamartine ; The Republic of God, Prentis 
Mulford ; 5 vols, The Native Races of the Pacific Coast, 
Bancroft ; Life of John C. Calhoun ; Life of Lewis Cass ; 
2 vols. Life of Henry Clay ; Agreement of Science and Re- 
ligion, Wythe ; Universalist's Guide ; Hector Berlioz, W. 
F. Apthorp ; The Catacombs of Rome, W. I. Kip ; New 
England Tragedies, Longfellow ; French and German Soc- 
ialism, R. T. Ely ; Life of Robert Schumann von Wasielw- 
ski, Alger ; The Red Cross, Clara Barton ; 5 vols. Macau- 
lay's Essays; Spanish and English Dictionary, Velaquez; 38 
vols. Overland Monthly, bound ; Bible for Learners ; Evo- 
lution in its relation to Religious Thought, Joseph C. Conte, 
Report of Congress of Women at the World's Fair, Chica- 
go, 1893 ; The Psychology of Suggestion, Sidic James ; 20 
vols.. North American Review, bound; Mrs. Melusina H. 
Varick. 

MISCELLANEOUS. 

$300 for * 'Chandler Lecture Course"; Hon. G. Byron Chandler. 

$10 for general purposes ; Mrs. Sherman L. Whipple, Brook- 
line, Mass. 

Electric Light for rooms ; Manchester Traction, Light and Pow- 
er Company. 

Mounting Specimen of Crophloeus pileatus (Pileated woodpeck- 
er); Harry Thompson. 

Old map of world; reward of merit dated 181 1; John K. McQues- 
ten. 

Carafe, glasses and tray ; mineralogical trays ; Henri Schseffer. 

Sponges and palmetto fiber from Florida ; Miss Ella Hope. 

Cartridges with case, used in the German army ; George Hos- 
ser. 
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